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Man  Penetrates  Into  The  Cosmos 
By 

M.  G.  Kroflhklnt  Cand.  ?l^s-Math.  Sci* 


M.  G»  Kroshkln*8  pan^hlet*  "Man  Penetrates  Into  The  CositK)8*t  tells  of  manned 

space  flights  and  about  the  use  of  rockets  and  artificial  earth  satellites  for 

0 

scientific  purposes.  The  author  tells  of  the  basic  stages  in  the  history  of  tbs 
brief*  but  Tiolently  dvreloping  "Space  Age”:  the  vorks  of  the  fotmder  of  astro* 
nautics*  K.  £•  Tsiolkovskiy  and  the  heroic  flights  of  Soriet  Pilot -Astronauts. 

The  author  pays  special  attention  to  the  description  of  the  resiilta  of  scien* 
tific  investigations  in  space  and  points  out  their  significance  in  the  general 
CQo^lex  of  geophysical  and  astronomical  sciences.  With  the  aid  of  artificial 
satellites*  man  can  look  Into  the  deep  bowels  of  a  planet*  study  the  continuously 
coring  air  ocean  of  the  earth  and  the  influence  of  the  sim  on  his  life.  Much  at¬ 
tention  is  given  to  the  description  of  the  earth's  radiation  belts*  their  discovery 
end  a  hypothesis  of  the»ir/brigination« 

Deta  obtained  in  investigating  the  loves ible  part  of  the  moon  and  interpla¬ 
netary  media  is  expounded.  The  question  of  whether  or  not  there  is  life  on  other 
atelier  worlds  and  can  ooniDunication  be  established  with  intelligent  beings  of 
these  worlds  is  considered.  The  selantific  results  of  investigating  outerspaoe 
near  the  earth  and  the  moon  by  means  of  instruments  and  flying  space  stations  and 
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ships  are  already  iBy>re3SlTa«  The  author  attaapta  to  look  iato  the  future  aad 
ereluste  vhat  the  influenee  of  aaa'a  entzy  into  apaee  would  he  on  the  prpsreaa 
of  science  and  teehiioleisy»  eulture  and  eeeoandea* 

The  pamphlet  ie  intended  fc^.  the  oenaral  puhlio* 

Man  penetretea  into  the  cosmos. ••  Beginning  in  1957  (International  Geophy** 
alcal  Year)  rocketa  and  artificial  aatellitaa  haTe  been  used  for  ieaming  about 
the  earth  and  the  uniTeree.  If  you  eonaiderad  the  apaee  age  beginning  with  K.  S. 
Tsiolkorakiy'a  theoretical  works  or  the  date  of  the  launching  of  the  first  aatel* 
lite*  it  is  iii^oaaible  not  to  realise  that  the  hiatozy  of  this  age  is  Tery  short. 

And  how  much  was  dene  during  this  periodt 

Our  country  surpassed  all  the  other  nations  of  the  world  an^  was  the  first 
to  pare  the  way  into  epaoe.  The  Soviet  Onion  wea  the  first  to  launch  an  inter* 
continental  halliatic  rocket •  the  first  to  send  vip  an  artificial  earth  aatallite. 
created  the  first  artificial  solar  aatellite*  the  first  to  guide  e  space  rocket 
to  the  moont  and  to  nake  a  flight  of  an  autonatic  station  in  ths  direction  of  the 
planet  Venus.  Oma  after  the  other.  Soviet  satelllte*ahipa  with  living  beings  on 
aboard »  acconplished  flights  into  space  end  returned  to  the  earth.  Flights  of 
Soviet  persona  in  space  ships  arouxkd  the  earth  also  eontributa  to  our  victorias 
in  the  maateiy  of  apace.  Citizens  of  tba  Union  of  Soviet  Socialist  Republics^. 
Major  Yu.  A.  Gagarin  and  Major  G.  S.  Titov  node  the  first  flights  iato  apses  in 
the  world. 

In  tbeaa  feats  of  the  naataty  at  apaee  era  peraonified  the  gaataa  of  the 
Soviet  people  and  the  nighty  force  of  leetenhip  of  the  Coanainiat  Party. .  By  tba 
will  of  the  working  class  and  the  will  of  the  people,  inspired  by  pert  lea  of  con- 
munlsts.  our  country  was  converted  into  a  powerful  aoclaliat  atata.  and  r^ehed 
unprecedented  heighte  in  the  developnent  of  science  and  technology.  And  now  he* 
fore  ths  ^ole  world*  the  working  the  Sevlat;  eolleotiTe*fam  peaaaatiy. 

'  ‘  I  ' 
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the  Soviet  Intelligensia*  the  entire  Soviet  rjiiion  la  demonatreting  the  xinprece* 
dented  adTances  of  science  end  technology*  On  the  Soviet  people*  the  gilders 
of  CoQXDuniam*  fell  the  honor  of  being  the  first  to  penetrate  into  the  cosmos* 

The  Soviet  people  place  the  rictoriee  in  the  mastexy  of  space  gladly  in  the  servica 
of  all  nations  in  the  nsjse  of  progress*  happiness  and  peace  on  earth.  The  infonca* 
tlon  obtained  by  Soviet  scientists  aa  a  result  of  scientific  investigations  by 
means  of  satellites  and  rockets  is  already  a  contribution  to  the  depoaitoiy  of 
knowledge  concerning  nature  ai^  is  now  being  utilized  in  practical  activities* 

The  entry  into  space*  and  the  high  level  of  the  development  of  scienoe  atsi 
technology  in  the  USSR  show/  immediate  and  active  influence  on  the  ultimate 
accumulation  of  knowledge  and  on  the  growth  of  the  scientific  and  technical  pos¬ 
sibilities  of  the  Soviet  country* 

Let  us  introduce  sane  brief  information  concerning  the  development  of  rocketry* 
The  rocket  In  its  simplest  form  has  been  known  since  ancient  times.  Rockets 
are  able  to  carry  a  net  load  to  a  considerable  distance  and  with  e  high  speed* 
Rockets  appeared  in  RussiajiC  long  ago*  From  reliable  written  information* 
the  Russian  rockets  were  the  best*  the  most  perfected*  The  "rocket  institution** 
in  which  Bster  I  took  part*  developed  the  military  slgziel  rocket.  The  works  of 
generals  of  the  Russian  Army  A.  D*  2^8yedko  (1779 — 1637)  and  K*  I.  Konstantinov 
(1818 — 1871)  lead  to  the  conclusion  that  beginning  with  twenty  years  of  the  19th 
century*  rockets  became  an  effective  weapon  of  the  Russian  Arsy*  Only  ths  deve¬ 
lopment  of  rifled  artillery  in  the  end  of  the  19tb  century  pushed  the  rocket  in¬ 
to  the  background* 

The  period  of  "inactivity”  of  the  rocket  was  the  time  of  the  origination  of 
grandiose  projects  of  applying  the  rocket  for  space  flights.  The  birthplace  of 
the  new  designation  of  the  rocket  is  our  country.  Hero  is  how  it  was* 

•  •.Spring  1881.  An  individual  chamber  of  the  Petropavlov  Fortress.  A  stu¬ 
dent  of  the  Peterburg  Medical *Surgieal  Academy*  Nikolay  Ivanovich  Kibal^chieh* 
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p«rsistantly  ponders  over  dravings  of  some  strenge  e<iUipiCia&t«  He  hurries  t  he 
bee  only  e  few  days  of  life  rex^ining*** 

N.  I.  Kibal'chich  talented  reseercber*  vbo  succeeded  in  making  booibe  by 
primatiTe  methods*  vbich  the  members  of  the  "Narodnaya  Volya*  (People  *8  freedom) 
killed  Czar  Aleksander  II*  N*  !•  Kibal'chich  knows  of  his  approaching  death* 
but  bis  mind  ia  far  away  from  it*  And  be  writes  not  an  appeal  for  a  pardon*  but 
of  bis  ideas  which  he  did  not  succeed  to  hit  upon*  did  not  succeed  to  accoD^^lisb. 
These  ideas*  which  conquer  death*  concern  orercoming  the  earth's  gravity  and  the 
study  of  outer -space  %d.th  the  aid  of  rockets*  and  the  utilization  of  reaction 
force  for  lifting  a  heavier-than-air  apparatus.  Having  killed  the  thinker*  the 
Czarist  government  buried  his  ideas  also  in  the  archives  of  the  gendaxins  admlni* 
stration*  And  oxily  after  the  Great  October  Socialist  Bevolution  was  the  revolu¬ 
tionist's  scientific  testament  found* 

In  the  provincial  city  of  Kal\xga  on  the  border  of  the  19th  mvd  20th  centu¬ 
ries*  a  man  with  an  original  and  penetrative  mind  search  for  ways  of  carrying  out 
the  age-old  dream  of  people  concerning  flight  to  the  stars*  This  was  the  modett 
physics  teacher  Konstantin  Eduardovich  Tslolkovskiy*  A  man  of  exclusive  efficiency 
and  darixig  imagination*  he  developed  various  projects  of  conquering  space*  which 
have  now  taken  on  universal  acknowledgement  and  merited  fame* 

The  main  theme  in  K*  E*  Tslolkovskiy 's  works  on  astronautics  is  the  utiliza¬ 
tion  of  a  rocket  for  overcoming  the  earth's  gravity  and  flight  into  outer-spaoe* 

He  proved  that  only  rocket  engines  can  operate  and  drive  a  flying  craft  outaida 
the  earth's  atmosphere*  .  •  . 

Tslolkovskiy  not  only  stated  the  correct  idea*  ha  theoretically  establiahad 
the  possibility  of  Interplanetary  flights  and  developed  the  principles  of  const- 
ructing  almost  all  of  the  more  responsible  elements  of  a  space -ship*  The  great 
Russian  scholar  pointed  out  the  expediency  of  using  liquid  rocket  fuels*  the  ne- 
otBBtty  of  cooling  the  firing  chambers  with  one  of  the  components  of  the  fuel* 
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How  can  tha  greatest  beat  affect  be  obtained?  In  searching  for  the  answer 
to  this  question  K.  E.  Tslolkorskly  subjected  Tsrious  oovonenta  of  fuels  to  tbso 


retlcal  examination  and  selected  the  most  suitable  ones.  Gas  rudders  and  a  bin* 
ged  Installation  of  engines  are  applied  in  contemporary  rockets  for  guiding  their 
flight  to  the  active  portion  of  the  trajeetoiy;  --  this  vas  accomplished  on  the 
strength  of  Ta iolkovskiy 'a  ideas. 


Konstantin  Eduardovich  Taiolkovskiy  (1857—1935)  •  remarkable  scholar  and 

naturally-gifted  person.  He  proved  that  rockets  can  overeOae  the  earth's  gravi¬ 
tation.  K.  E.  Tslolskly  gave  the  theoretical  and  princlplS  technical  development 
of  the  rocket.  He  vas  the  first  to  oOBq>rebe&d  the  colossal  signlfance  of  the 
development  of  rocketry  and  man's  entry  into  oater-spaoe  On  the  fate  of  mankind. 

Indeed,  there  is  not  an  assembly  in  the  contea^eratiy  rooiMt  as  large  as  what 
Taiolkovskiy  thought  there  would  be,  as  he  strived  to  create  a  finished  rocket 
design.  But  Taiolkovskiy 'a  greatest  service  was  in  the  thsoretical  founding  of 


the  principle  of  reactive  motion. 

An  incandescent  gas,  upon  Its  escspe^frqm  a  Jet,  creates  a  reactive  force. 
The  higher  the  speed  of  gas  escape,  tbs  greater  the  quantity  of  fuel  we  burn,  tha 


greater  the  speed  attained  after  complets  combustion  of  the  roekst  fuel.  Tslol- 
kovsKiy  also  obtained  an  accurate  mathamstlcal  expression  of  this  dependency  for 
ideal  conditions  — •  during  flight  outside  the  atmosphere  and  outside  of  the  gravi 


tatlonal  fields.  It  is  now  called  the  Taiolkovskiy  foxvula. 
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The  relation  of  tba  initial  maea  of  a  rocket  to  the  final  rnaea*  aatabliahed 
after  fuel  con:huation«  la  a  measure  of  conatruotlTe  perfection  of  the  rocket* 

It  la  obrioua  tl^t  thia  relation  cannot  be  infinitely  large »  and*  conae^ently^ 
the  final  velocity  of  the  rocket  la  limited*  Calpulationa  indicated  that  thia 
▼dlocityt  eTen  for  a  perfected  rocket*  is  inauffioient  for  flighta  to  other  pla* 
neta* 

In  a  rocket*  which  haa  obtained  terminal  relocity*  tanka  and  the  engine  con* 
stltute  a  superfluouB  load*  This  zDeans*  that  it  is  coojpletely  neeeaaaiy  to  dla* 
perse  the  entire  mass  of  the  rocket  up  to  final  velocity*  A  rocket  muat  be  multi* 
stage*  Each  stage*  haring  consumed  its  fuel  supply*  Is  separated  from  the  remain¬ 
der  of  the  rocket  and  will  not  play  the  role  of  an  xinnecessary  load* 

This  idea*  in  detail*  to  the  number  developod  by  K.  E*  Tsiolkorskly*  indica* 
ted  solving  in  searching  for  a  means  of  space  flight*  The  development  of  rocketry 
received  a  strong  scientific  basis* 

K.  E.  Tsiolkovskiy  mentally  traced  the  flight  of  space  ships  created  with 
his  calculations  to  other  celestial  bodies*  They  leave  the  earth  and  after  a 
prolonged  voyage*  rearch  the  environs  of  another  planet*  ^Ich  they  must  study* •• 
But  is  then  a  possibility  of  landing  the  entire  space  ship  on  this  planet?  The 
ship  and  fuel*  designated  for  the  return  to  earth*  have  a  large  weight*  Hcrw  can 
one  imagine  the  energy  to  be  spent  in  deceleration  of  the  ship*  in  landing*  and 
then  once  again  to  speed  it  up  to  cosmic  velocity  upon  take-off  from  the 

planet?  It  is  most  expedient  to  place  a  ship  into  an  oxbit*  surrounding  the  pla¬ 
net*  and  on  its  s\irface,  land  only  a  compiritiiiely  aiaall  rac^t  .with  eve x^hing 
necessary  for  investigations  and  return  to  ozbit* 

Just  like  from' the  0Ui*face  of  the  earth*  one  can  be  launched  at  first  to  an 
artificial  aatellite  (apace  rocket -port)  and*  having  been  loaded  with  evezything 
necessaxy*  set  out  on  a  distant  space  trip. 

The  economic  advantages  of  such  e  means  of  flight  into  apace  .  are  obvious* 
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because  a  requiresient  Incocnperably  arlea  for  preciaioa  of  the  work  of  the  meoha** 
nlama  ai^  apparatus*  One  can  note  that  Soriet  scientists  are  striding  for  the 
coQplete  realization  of  Taiolkorskiy *8  ideas:  does  not  the  leunchin£  of  a  apaoa 
ship  to  Venus  vLth  a  heary  earth  satellite  really  testify  to  this?  And  can  there 
be  any  doubts  that  these  and  other  ideas  of  Tsiolkorskly  concerning  the  maatazy^ 
of  space  can  be  realized? 

Not  only  the  teclmical  probleius  of  his  favorite  idea  concerning  space  flights 
excite  7L  £•  Taiolkovskiy.  Hs  aays  that  these  flights  are  needed  for  atvidylng 
the  space  and  other  celestial  bodies  surrounding  the  earth.  One  . of  his  basic 
works  is  called  *An  Investigation  of  Outer-Space  with  Bee c tire  Instnunenta** 

Tsiolkovskiy  considered  that  a  rocket  infinitely  expands  man's  "sphere  of 
influence  *•  opens  access  to  the  natural  resources  of  other  planets  and  the  uti* 
lization  of  the  colossal  flows  of  exiergy*  ^ich  the  sun  dispei^ee  into  interpla*- 
notary  space# 

Only  an  insignificant  portion  of  solar  energy  reaches  the  earth  and  Is  applied 
by  man  in  hid  economic  activity#  couldn't  we  use  the  remaining  energy*  when 

there  is  a  losons  of  sending  rockets  into  space*  even  if  it  la  only  in  our  mind 
and  on  paper*  but  all  capable  of  being  realized.  , 

K>  £•  Tsiolkovskiy  solves  various  links  in  the  problem  of  conquering  space. 

t 

He  works  out  projects  of  ozbitel  satellites  (scientific  and  pro -landing  stations)* 

a 

tries  to  find  the  most  advantageous  ibterplanetazy  routes.  The  scientist  gives 

the  anawa!rS^^  bow  to  master  the  bthei|j:[ 'planets  and  solve  the  problems  of  providing 

- -  .  ■ 

•for  the  safety  of  future  astronauts*  IftBks  sources  of  food  and  oxygen  for  a  long 
space  flight  and  life  in  space. 

Under  these  conditions*  taacbas  Tsiolkorskly*  it  is  necessary  to  create  an 
exclusive  cycle  of  rotation  of  matter.  This  thought  of  Tsiolkovskiy 's*  as  veil 
as  specific  details  of  its  realization*  has  now  found  universal  recognition. 
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Thinking  of  vaya  of  dereloplng  science  after  man's  entzy  into  spaest  K.  X* 
Tslolkorskiy  proceeded  from  the  comparitiTely  modest  leTsl  of  knovledge  concerning 
outer*space  ax^  the  possibility  of  the  existence  of  life  there*  ^ieh  the  i^ople 
possessed  et  that  time.  One  can  agree  or  not  agree  with  his  indiTidxial  proposals* 
but  there  is  absolutely  no  doubt  that  the  entry  of  man  into  space  vill  hare  a  de* 
cisive  influence  on  the  ultimate  progz^aa  of  the  deTelopment  of  mankind.  K.  £• 
Tsiolkovskiy  outlined  the  basic  ways  of  conquering  apace*  which  muat  have  been 
ultimately  subjected  to  scrupulous  Terification  with  facts  and  figursa* 

The  facts  and  figures  were  solid  bases  of  all  of  K.  £•  Tsiolkorskiy'a  ideas 
and  logical  constructions.  In  the  process  of  experiments*  new  facts  aM  ways  of 
carrying  out  the  ultimate  stages  of  investigation  must  have  appeared.  Therefore* 
the  attempts  of  "visionaries”  to  canonnize  Tsiolkovskiy 's  ideas  were  illogically 
presented*  among  them  those  which  were  baaed  on  simple  proposals.  Life  is  moving 
forward,  and  in  order  to  keep  in  step  with  it*  we  must  go  on  and  developa  K.  S. 
Tsiolkovskiy's  ideas! 

The  significance  of  K«  £•  Tsiolkovskiy 's  works  is  colossal.  The  modeat  tea* 
Cher  and  self-taught  person  became  an  outstanding  scientist.  In  pre -revolutionary 
Russia*  K.  £•  Tsiolkovskiy  was  a  lone  dreamer  with  a  reputation  of  being  eccentric* 
Only  a  few  adraneed  people  of  that  time  xinderstood  the  significance  of  his  works* 
In  czarist  Russia  there  were  not  any  sufficiently  qualified  personnel  and  tech¬ 
nical  bases  for  acccmplishing  his  projects  for  manufacturing  space  rockets*  K.  £• 
Tsiolkovskiy  understood  this  and  the  realization  of  his  dream  was  put  off  until 

-  ■— s:a;ar:  ■  ■  * 

the  next  century.  . . 

Only  s  reTOlution  could  change  the  position  of  things.  And  such. a  revolu¬ 
tion.  accamplished  under  the  leadership  of  Lenin's  Party  with  the  bands  of.  the 
working  claas  and  the  peasants  of  the  backward  and  illiterate  Russia*  was  the 
Great  October  Socialist  Revolution.  It  opened  to  the  i>eople  the  doord  of  schools 
and  institutes*  pexmitted  the  construction  of  a  powerful  indust^*  and  created 
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•11  the  prerequieitee  for  the  creatire  deTelopment  of  K»  Taiolkorakiy 'a  ideas* 
There  vere  pupils  and  successors  of  Talolkovskiy  •  In  the  beginning  they  were 
enthusiatio*  small  groups  of  research  workers*  They  later  grew  into  large  groups 
of  qualified  and  talanted  engineers* 

V.  I.  Lenin  attentively  and  c^e fully  regarded  the  work  of  the  first  rocket 
enthusiaata.  The  I^rty  and  the  GoTez*ninent  pays  much  attention  to  the  work  of  the 
groups  of  scientists,  engineers  and  workere,  who  are  creating  contemporaiy  roc¬ 
kets*  The  first  liquid  rockets  in  the  world,  tested  in  1933 1  mia^Jet  ei^lnes 
and  Jet  planes  were  the  stages  of  a  difficult  struggle* 

The  Great  Patriotic  War  interupted  this*  During  those  years,  Soviet  mili- 
taiy  rockets  were  created,  which  routed  the  German -Tascist  invaders* 

***A  frosty  evening.  Silence  changed  to  a  cannonade,  interlaced  with  a  po¬ 
werful,  whistling  rumble*  It  seems  as  if  a  thousand  steam  locoo^tives  have  sud¬ 
denly  started  to  let  off  steam*  From  the  heights  in  the  immediate  rear,  one  htm- 
dred  swift  fieiy  shots  break  loose*  They  cut  through  the  darkening  sky,  end  after 
a  few  seconds,  the  hills  before  us  completely  bla^e  up  with  fires  of  the  explo¬ 
sions*  In  a  short  time  everything  is  wrapped  up  in  smoke*  The  missiles  of  new 
volleys  blaze  up* 

The  ahield  of  explosions  ceases  as  suddenly  as  It  began*  Along  the  blackened 
charred  ground,  breaking  \xp  the  resistance  of  the  remainder  of  the  enen^,  advances 
the  tanks  and  infantry,  liberating  the  Soviet  land* 

What  participant  of  the  Gareat  Patriotic  War  is  not  familiar  with  this  pic¬ 
ture?  Who  did  not  hear  those  thundrous  accords,  which  were  brought  into  the  lit¬ 
tle  symphony  by  the  rocket  devices,  which  the  soldiers  called  by  the  affectionate 
name  of  "Katyusha*? 

The  swift  and  massed  firing  raids  and  the  high  mazaeuverability  of  the  large 
oooibinations  of  this  new  arm  guaranteed  the  aucceaa  of  many  operations*  In  does 
Interaction  with  the  other  arms,  the  rocket  gunners  paved  the  way  to  victory  over 
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Ve  know  of  the  application  of  rockata  in  another  thaatar  of  ailitaiy  opara- 
tiona  during  the  Seconi  World  War*  Thaaa  ware  tba  Gaman  *1-4*  liquid  rockata* 
better  known  aa  tha  ”T-2*.  They  wara  launched  from  tha  Itlantic  coaat  and  brou* 
ght  down  their  attacka  on  Loxidon*  It  waa  dApoesibla  to  intercept*  or  aran  detect 
an  already  lanched' rocket*  and  the  atteapta  to  deatrey  then  at  the  launching  pada 
by  zaeana  of  aviation  waa  xiot  too  effective*  and  the  roeketa  created  a  well -know 
psychological  effect  with  this  boobardnent*  Of  couraa*  the  use  of  theae  rockata 
did  not  have  and  could  not  have  any  influence  on  tba  prognaa  of  the  militaxy 
operations*  aisd  did  not  save  Hitlar*a  Gaznany  fraa  defeat  in  tha  war* 

•  ••The  battles  thundered.  The  acara  on  tba  azploaion-riddled  aai*th  waa  eova* 
red  with  green*  Millions  of  aoldiera  returned  to  paoeaful  life.  . 

But  what  about  the  rocket  ahalla?  Their  auecesaora  found  themaelvaa  an  ho¬ 
norable  place  in  the  world  structure.  The  danolitiem  explosion  waa  changed  into 
a  research  apperatua*  the  roeketa  became  an  indiapenaable  amana  of  investigating 
the  upper  atmosphere*  of  studying  the  sun*  tha  aarth*8  magnetic  field*  etc.  With 
animals*  they  clii&hed  to  a  great  altitude*  in  order  to  pave  the  way  into  apace  for 
man  by  means  of  biological  axperimanta.  Roeketa  were  applied  for  launching  arti¬ 
ficial  satellites*  automatic  interplanetary  atetione  and  apace  ahipe* 

12  April  19^1  beeama  a  prominent  day  in  the  hietozy  of  Soviet  axid  world  aeienoe* 
when  the  first  manned  flight  in  a  satellita«ehip  was  accoo^lished.  A  Soviet 
flyer*  Major  Yuriy  Alekseyevich  Gagarin*  beeama  the  first  Pilot -Aatroxxaut  in  tbs 
world.  The  duration  of  tba  fli^t  of  *Taetaii-l*  mao  108  mdauteai  the  maximum 
altitude  of  the  flight  (in  apogee)  wee  327  kilomeiere;  the  M-rinfiE  wsl^t  lift 
(including  the  pilot-aatronaut'e  weight)  waa  47?5  kilogrBii^*  launching  site 

(Baykonur  Si>ac6-Pott)  is  located  in  an  area  47  degrees  north  latitude  and  65  de¬ 
grees  east  longitude  (Zapadnaya  Sibir*)»  the  landing  site  waa  in  the  vicinity  of 
the  village  of  Staelovka*  tha  Temovskiy  Region*  Saratov  Oblast* 

lb 
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A  eonteniporazy  liquid  rockat«-a  complex 
technical  deTice.  In  it  loany  bundreda 
of  large  and  aisall  parta  muat  operate 
vlth  exclusive  preci3ion«and  reliability* 
The  basic  portion  of  the  rocket  ia  rcaar- 
ved  for  the  fuelt  which  is  placed  in  tanka 
(1)  azd  is  served  by  coDq>ressed  gaa»  lo** 
cated  in  the  "pressure  accuzmlator*  (2)« 
%long  pipelines  (3)  and  (4)  or  is  trans- 
fered  by  powerful  pxin^a  into  the  combu¬ 
stion  chamber,  gradxially  cooled  by  one 
of  its  components.  The  burned  products 
of  combustion,  running  out  with  a  tramen- 
doua  speed  from  the  nozzle  of  the  engine, 
create  Jet  propulsion.  Guidance  of  the 
rochet  in  flight  is  attained  by  iiieans  of 
deviating  the  gas  Jets  with  special  gas 
rudders  (8)  or  a  alight  turn  of  the  en¬ 
tire  engine  relative  to  the  rocket.  Air 
rudders  (6).  stabilizers  (7)  and  vlnga 
(3)  are  placed  only  on  rockets  which  are 
designated  for  flights  into  the  dense 
layers  of  the  atmospbsre. 


rrD-TO-62-i854/if2 


lOa 


The  rocket,  which  brought  the  ■Vostok-1*  lato  orbit  around  the  earth,  had  aiz 
anginea  with  a  total  power  of  20,000,000  hp. 

On  6  August  1961  at  9  axa  Moscow  time#  a  new  satellite -epace  ship,  •Vo8toic-2*, 
was  laxinched  into  orbit,  piloted  by  Pilot -Astronaut  Major  German  Stepanorich  Titov. 
He  made  more  than  17  revolutions  around  the  globe*  After  23  hours  and  18  minutes • 
Ga  S.  Titor  flew  for  more  than  700  thousand  kilometers.  After  completing  the  plan¬ 
ned  program,  be  landed  in  the  territory  of  our  land  near  the  village  of  Kr^snyy 
Kut,  Saratov  Oblast. 

The  flights  of  the  piloted  Soviet  satellite -ships  strengthened  the  leading 
role  of  our  country  in  the  develoxxoent  of  astronautics,  in  uncovering  the  secrets 


KEY»  1.  Launching  area.  2.  landing  area.  3>:  .  Baykonuj^.  4*  Bral*sk. 

5*  Dml*sk  Sea.  6.  Syr-Dar*ya.  7*  I^trovak.  8.  Volga.  9*  Saratov. 
10.  Engels.  11.  Entry  portion.  12.  Descent  portion..  I3.  Deceleration. 
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CAPTION  TO  FIGCRK  ON  DKK  11, 

The  place  of  the  historic  launchio^  sod  ImioAXmg  of  *7oatoh*l*.  The  power  of  ito 
six  engines  Was  20  million  hp.  Such  powers  are  neeesssiy  If  we  wish  to  send  s  Isr* 
ge  payload  into  apace.  The  weight  of  *Vostok**l*  was  47?5  powerful  rocket 

f 

engines  operate  for  several  minutes  but  they  (consume  a  huge  amount  of  fuel  stored 
on  the  rocket  in  these  minutes.  But  here  is  the  satsllita  in  orbit}  it  can  *wind* 
its  trajectory  around  the  globe  one  revolution  after  another  without  eomsuBdng  a 
single  gram  of  fuel.  And  the  length  of  each  of  these  revolutions  is  almost  y^^OOO 
kml  The  rocket  method  of  super-remote  reports  is  tbs  most  favorable  on  the  basis 
of  fuel -consumption  per  kilometer  of  the  route;  it  is  the  transportation  of  the  fu¬ 
ture.  The  door  to  the  future  has  now  been  opaM  bf  the  historical  flights  of  Tu. 

A.  Gagarin  and  G.  S.  Titov* 
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t  ^  K«  £•  Taiolkorskiy  pointed  out  the  rofid  to  the  Btare  and  hla  atudenta  ax^  auc* 

I 

^  cessors  made  the  initial  atage  of  this  path*  It  is  aymbolic  that  the  firat  aatel- 
Xlta  vea  launched  in  1957t  the  year  of  the  100th  anniversary  of  K.  £.  Taiolkorakly *a 

I  ■  , 

birthday.  It  vaa  significantly  earlier  than  Konstantin  Eduerdcrich  hiinaelf  predi* 
eted.  The  labor  the  the  Soriet  people  shortened  the  time*  The  rates  of  the  x&aa* 
texy  of  apace*  which  followed  after  the  launching  of  the  first  aetellite*  permits 
us  to  conaider  that  the  cosmic  future  of  x&ankind  is  not  far  away* 

Soriet  apace  research  has  a  great  scientific  significance*  The  results  obtai-* 
xied  broadened  our  knowledge  and  permitted  us  to  fill  a  number  of  gaps  in  rarious 
branches  of  science*  0\ir  relationship  to  the  earth  is  also  being  changed*  Scien¬ 
tists  considered  It  as  one  of  the  planets*  and  greater  attention  is  paid  to  those 
of  its  properties  which  are  coaxnon  to  all  the  planets  of  the  Solar  System* 

CHIPPER  1 
mz  MISSING  LINKS 

What  is  more  important  than  the  detezmination  of  the  basic  rules  in  the  dere- 
lopment  of  a  planet  and  the  elemental  processes  in  nature?  These  questions  can 
only  be  answered  by  obtaining  an  idea  of  all  our  knowledge  of  the  universe*  Very 
much  was  discovered  by  scientiats  even  toward  the  fiftieth  year  of  the.  20th  century, 
but  very  much  lied  within  the  limits  of  the  possibilities  of  man*  Neither  man  him* 
slef,  nor  the  instruments  created  by  him  could  abandon  the  planet,  or  rise  above 
its  surface  higher  than  two  or  three  tens  of  kilometers.  This  poesibllity  appearsu 
only  after  the  development  of  sufficiently  powerful  rockets,  and  in  particular,  af¬ 
ter  the  1957  launching  of  an  artificial  earth  satellite* 

The  structure  of  the  earth.  Its  coo^oeition  at  diffesent  depths,  ita  evolution* 
the  physical  processes  in  the  ocean  and  the  atmosphere,  the  causes  of  magnetism  ami 
polar  radiances,  the  motion  of  icebergs  and  the  origination  of  seiamic  centers, 
meteors  and  solar  radiation  **  all  of  these  questions  stir  the  minds  of  people. 
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The  future  bides  oqysterious  end  exciting  dis eateries*  Thent  the  history  end 
besls  of  father  research  will  depend  on  what  has  elready  been,  done*  What  did  the 
works  give  to  science*  which  were  accomplished  in  the  slight*  but  eTentful  tiine 
from  the  day  of  the  launching  of  the  first  satellite?  What  are  the  plans  for  fu- 
rther  research? 

In  order  to  answer  these  questions  one  oaist  know  the  present  level  of  the  de^ 
velopment  of  science*  where  rockets ‘and  satellites  are  being  used*  the  new  possi¬ 
bilities  of  their  development*  which  could  not  be  obtained  by  Just  any  means. •• 

In  our  time  it  la  difficult  to  speak  of  those  things  which  are  insufficient 
for  the  study  of  that  or  any  phenomena.  Which  each  new  discovery,  a  whole  series 
of  new  problems  arises*  Penetration  into  the  depth  of  matter  takes  on  the  charac¬ 
ter  of  a  chain  reaction,  the  mode  of  which  is  sometimes  very  difficult  to  predict. 

At  times,  it  is  in^osaible  to  demand  from  an  investigator*  to  accurately  show*  which 
of  his  results  will  be  obtained  tcxnorrow,  which  problems  will  arise  after  the  com¬ 
pletion  of  that  or  any  investigation.  It  ia  eikough  to  know  the  perspectives  of  the 
work,  to  know  all  the  possibilities  of  a  given  method  of  reaearch.  Along  these  lines 
it  is  necessary  to  select  the  optimum  and  greatest  perspectives*  not  relying  on 
good  luck*  but  bringing  into  the  research  the  element  of  conscientious  regulation. 

For  this,  it  is  necessary  to  know  which  questions  are  the  most  actual*  which 
links  are  missing  in  the  cooi&on  chain  of  the  development  of  science. 

The  Sarth.  ^ton  lives  on  the  bottom  of  an  air  ocean.  The  striving  for  knowledge, 
for  a  more  cataplete  utilization  of  the  earth's  riches,  compels  him  to  investigate 
the  earth.  The  epoch  of  great  discoveries  confirmed  the  guesses  of  the  ancient 
thinkers,  that  the  earth  is  not  the  center  of  the  universe,  and  destroyed  the  re-  « 
ligious  conceptions.  With  the  disappearance  of  the  successive  blank  spaces,  with 
the  description  of  all  parts  of  the  globe*  it  seemed  that  man  knew  Just  about  ev¬ 
erything  about  the  earth*  la  that  so? 

It  would  be  more  correct  to  answer  that  msn  knew  nothing  besides  the  earth's 
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surface*  "«rhat  is  the  structure  of  the  deep  regioos  of  the  e«rth*s  corsp  the  ori* 
ginetion  of  the  earth,  its  growth  and  shape?  Vhat  is  the  cause  of  the  earth's  m* 
gnetiso?  All  these  asud  isai^y  other  questions  reasizsid  unanswered*  Various  guesses 
were  discussed,  more  or  less  fundamental  hypotheses.  Specific  positions,  which 
often  contradicted  each  other  were  established  by  witty  methods  ani  caiq>lex  caleu*^ 
lations. 

One  claimed  that  the  earth  and  other  planets  were  formed  as  a  reisult  of  the 
cooling  of  a  burning  mass,  ejected  frcn  the  eun.  No,  the  earth  was  fonned  from  the 
accumulations  of  interplanefsxy  materiel  end  gas  and  in  the  process  of  foraing, 
conrersely,  was  bested  up,  said  others.  At  the  present  time  it  is  more  Tslid  and 
probable  to  consider  a  second  hypothesis.  But  reliable,  comphrhensiTe  proof  of 
the  truth  of  that  or  any  hypothesis  is  sbsent.  It  can  be  obtained  only  after  a 
study  of  the  other  planets  and  quite  sufficiently,  if  one  wants  to  success* 

fully  observe  the  process  of  forms tion  of  any  planets  from  the  stars.  ••  The  role 
of  rockets  in  the  solution  of  this  problem  is  clear. 

The  question  of  the  age  of  the  earth  is  one  of  the  most  conclusive  at  the  pre*> 
sent  time.  With  the  discovery  of  radioactive  decay  it  was  possible  to  determine 
quite  reliably  the  age  of  any  rocks.  Actuallyt  if  the  mode  of  the  reeetion  and  its 
speed  is  known,  if  the  quantity  of  the  decay  products  is  determined,  then  we  can 
learn  the  time  in  which  this  reaction  transpired,  we  can  compute  the  age  of  a  rock. 
Series  of  such  investigations  offer  approximately  similar  orders  of  values,  there¬ 
fore  there  is  a  basis  to  consider  that  the  age  of  the  earth  is  about  3  5  millioii 

years  old.  The  age  of  meteorites  detamined  on  the  basis  of  lead  content,  of  the 
final  product  of  radioactive  decay,  coincides  with  the  age  of  the  eertb  on  the  or-* 
der  of  si2a. 

But  where  do  the  rockets  and  satellites  eome  int 

For  determining  the  age  of  the  earth,  of  course,  they  provide  nothing,  but  vi- 
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thout  them  It  is  iis^osslbile  to  solve  the  probleic  concerning  the  age  of  other  pie** 

'  nete»  and  this  will  be  iniportant  materiel  for  a  Judgement  concerning  the  origin  of 
the  entire  planetazy  aystem* 

Up  to  the  beginning  of  the  investigations  vith  the  aid  of  satellitae  it  vas  al¬ 
ready  hnown  that  the  earth  is  an  irregular  sphere .  £ven  before  the  launching  of  the 
satellites  they  began  to  discuss  the  possible  methods  of  determining  the  shape  of 
the  earth  vith  their  help* 

What  kind  of  internal  structure  does  the  earth  have?  How  are  the  masses  in 
the  earth's  depths  distributed?  Gravimetric  surveyings  a  method  of  accelerating 
the  earth's  .attraction  of  gravity  in  various  points  of  the  earth,  provides  infor¬ 
mation  cm  the  size  of  the  force  of  gravity  on  the  surface  of  the  earth*  But  it 
does  not  provide  information  concerning  the  sources  of  anomalies^  of  gravitation t 
their  size  and  depth  of  bedding*  Upon  the  solution  of  this  problem  one  ev^uetion 
vith  tvo  unknowns  is  obtained.  In  order  to  solve  it»  it  is  necessary  to  have  data 
on  the  anomalies  of  gravitation  at  quite  a  significant  distance  from  the  earth. 
Artificial  satellites  can  aid  in  the  solution  of  this  cocoplex  and  important  prob¬ 
lem* 

The  magnetic  field  of  the  earth*  ••  Ve  have  heard  everything  concerning  its 
existence  and  wonderful  properties  of  magnetic  pointing.  Seamen  and  travelers 
know»  in  addition*  that  there  are  magnetic  enomalies.  But  esk  them:  how  did  the 
existence  of  the  magnetic  field  originate  and  how  ebout  the  appearance  of  anocnalies? 
They  do  not  ensver.  They  cannot  answer  this  vith  complete  confidence*  Not  even 
the  0 dentists*  The  explanations  \diich  are  made  are  usually  more  or  less  probable 
hypotheses*  The  xnost  significant  of  them  explains  the  origin  of  the  magnetic  field 
by  the  presence  of  powerful  annular  currents  in  the  nucleus  of  the  earth.  This 


1  Anomaly  —  a  deviation  from  the  normal*  predictable  theory  of  the  change 

in  any  size* 
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hypotbesia  explaina  tha  proximity  of  magnetic  mud  geographic  belta.  Jtoc^ta  can 
help  in  the  investigation  of  the  magnetic  fields  of  other  celeatial  bodice  and  al* 
so  explain  the  reasons  causing  ma^etiaia  of  the  planata> 

The  utilisation  of  satellites  for  studying  large  snomaliae  of  a  magnetic  field 
has  important  significance  (similar  to  the  investigation  of  the  distribution  of  mea¬ 
ses  in  the  earth's  core).  Knowledge  of  the  vertical  gradient?  of  a  magnetic  ano¬ 
maly  is  a  sufficient  basis  for  a  Judgement  concerning  the  depth  of  bedding  of  sou¬ 
rces  and  its  causes.  This  data*  obviously,  cannot  be  obtained  by  any  other  mathoda* 
The  formation  of  a  magnetic  field,  caused  by  currents  in  the  ionosphere,  may 
be  investigated  only  by  studying  the  magnetic  and  ionospheric  problems  of  the  up¬ 
per  atmosphere. 

Artificial  earth  satellites  are  excellent  earth  aurreyors.  It  is  known  that 
in  the  ocean  it  is  impossible  to  conduct  a  trigonometric  surrey,  and  a  ahip*B  dete¬ 
rmination  of  coordinates  on  the  basis  of  celestial  bodiea  offers  an  essential  error, 
which  now  does  not  suit  the  geodesists.  The  deteimination  of  the  position  of  a 
satellite  in  any  moment  of  time  '  .  from  any  point  gives  its  coordinates  in  ratio 
to  another,  quite  distant  point,  if  we  know  the  position  of  a  given  revolution  of 
the  orbit  in  ratio  to  this  other  point. 

Of  course,  the  enumerated  problems  do  not  exhaiist  the  poesible  application 
of  rockets  axkl  artificial  satellites  for  studying  the  physics  of  the  earth.  In 
the  process  of  perfecting  an  apparatus  which  enlarges. the  accuracy  of  observing 
satellites,  their  duties  will  increase.  It  is  important  that  this  apparatus,  it 
would  seemrbe  an  exclusively  cosmic  medium  of  investigation  which  would  prawm  to 
be  indispensible  also  for  studying  the  bowels  and  evolution  of  our  planet* 

The  Air  Ocean.  Hurricanes,  rains,  snow-storms,  thunder-storms  and  disasterotis. 


2  Gradient  —  degree  of  change  in  the  space  of  any  aixe  at  a  shift  to  a  xaxXt 
of  length. 
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draughts  --  who  knows  these  phenomena  of  atmospheric  processes,  the  life  of  the 
air  ooeaiip*  5un*scorcbed  deserts,  sudden  devastating  floods,  storms  —  all  these 
phenomena  of  nature  strongly  influence  the  life  and  economic  activity  of  man* 

Not  long  ago.  man  was  a  blind  plaything  in  the  hands  of  the  elements,  people 
turned  to  a  non-existent  god  for  the  purpose  of  bringing  about  or,  conversely » 
stopping  rain.  And  not  very  long  ago,  airplanes  stood  idle  at  the  aii'port  for  we* 
eks  becBXise  of  non -flying  weather. 

And  now  man,  in  spite  of  individual  possibilities  of  active  interferences, 
is  still  not  able  to  change  the  weather  at  his  own  discretion.  But  airplanes  still 
do  not  stand  idle  et  airports*  And  this  is  not  only  due  to  new  means  of  radio  na¬ 
vigation,  but  also  possibilities  of  making  flying  weather  under  determined  condi¬ 
tions*  Scattering  winter  clouds  to  an  area  of  one  hux^red  square  kilometers, 
"opening  the  sky  above  the  airport*  —  this  is  now  not  wonderful,  but  fully  a  reel 
thing. 

Ten  astronomers  assembled  on  15  I'ebruary  I96I  in  Kiym,  in  order  to  observe 
e  total  solar  eclipse,  but  the  sky  seemed  to  be  covered  by  solid  cloudiness*  Se¬ 
veral  years  ago  the  situation  would  have  been  hopeless,  hut  this  time  everything 
was  obtained  anyway*  Airplanes  rose  into  the  air,  and  as  if  by  magic  of  a  wand, 
the  cloudiness  began  to  thin  out  end  dwindle  and  the  sky  became  clear*  The  astro¬ 
nomers  conducted  the  observations.  In  this  way,  the  scientists  broke  into  the  na¬ 
tural  mode  of  events  and  changed  it  in  relation  to  their  own  practical  needs* 

Of  course,  it  is  not  necessary  to  change  the  weather  to  one's  own  satisfaction 
for  all  cases  of  life*  Very  often  it  is  enough  to  singly  know  it  for  a  certain 
time  in  advance,  ahd  to  have  a  weather  forecast*  Then  it  le  possible  to  be  prejka- 
rv^d  for  any  weather,  and  to  take  necessary  meaaxires  or  simply  change  work  plana. 
Knowing  of  an  arid  auznmer,  one  can  eliminate  snow  and  construct  a  graph  of  the  mo¬ 
vement  of  transportation  in  roadless  regions  depending  on  the  expected  weather  etc. 
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But  a  weather  forecast  is  cot  always  accurate.  Isn’t  it  really  so?  You  wait 
impatiently  for  a  Tacation*  to  spend  it  outside  of  the  city.  The  weather  report, 
given  the  day  before  on  the  raAio,  strengthens  your,  hope  for  a  good  rest.  But  a 
few  hours  do  not  even  pass  as  the  siQr  hecooes  overcast,  it  starts  pouring  rain, 
and  you  change  into  dry  clothes  or  wait  for  hours  for  the  rain  to  end  in  aoma  sort 
of  shelter,  cursing  those  who  deceived  you. 

Did  they  actuelly  deceive  you? 

Of  course  not.  It  is  not  a  subject  for  jokes  end  even  more  for  deliberate 
deception.  Maybe,  the  meteorologists  made  an  error  or  could  not  calculate  accura¬ 
tely  or  quickly  enough  the  change  in  temperature,  pressure  and  humidity?  No,  alao. 
Competent  experimental  people  are  occupied  with  this  business  and  rapid  electronic 
Eoachines  and  improved  cosputation  methods  are  in  their  service.  Who  is  guilty? 
Mistakes  in  forecasts  originate  from  the  incoopleteness  of  our.  knowledge  of  the 
physical  processes  in  the  atmosphere  and  the  izisuficiency  of  the  original  data  for 
calculations. 

What  is  needed  for  an  estimation  of  the  possibility  of  an  active  effect  of 
forecasting  on  the  climate  and  weather?  It  is  necessary  to  know  the  laws  of  atmo¬ 
spheric  motions,  their  •mechanism"  and  "springs*,  setting  it  into  action,  guided 
by  motions  of  the  atmosphere.  , 

Man  can  immediately  sense  a  change  in  Vne  tempt  i'ature  of  the  air  and  its  mo¬ 
tion,  Therefore#  it  is  essential  that  a  study  of  the  atmosphere  begans  with  tests 
to  establish  the  of  texcperature  fluctuations  and  explain  the  tendency  of  pre- 

vailing  winds  on  the  surface  of  the  earth.  From  the  experience  Cq'  ^&to 

mountains  and  observation  of  permanent  ice  on  mountain  peaks,  the  decrease  in  air 
temperature  with  the  increase  in  altitude  was  made  known  to  man.  The  movement  of 
high  clouds  told  of  the  presence  and  possible  wind  chaxiges  at  great  altitudes. 

The  development  of  physics  led  to  the  necessity  of  studying  the  etmosphdieji . 
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The  change  in  air  pressure  before  then  vsa  interpreted  only  as  mountain  sickness 
or  subconcious  sensations*  The  humidity  of  tbs  air  was  observed  in  its  obvious 
phenoinena  clouds  ax^  fogs*  It  was  necessary  to  investigate  the  composition  of 
the  atmosphere f  its  electricity  end  dust  content*  the  various  types  of  moveioenta 
end  flows  of  energy  brought  about  by  the  atmosphere,  etc* 

Right  now  on  the  surface  of  the  land*  many  thoiosands  of  meteorological  stations 
are  conducting*  regular  observations  of  the  changes  in  the  atuiosphere*  Does  this 
mean  that  a  meteorological  network  can  provide  us  with  all  the  necessaxy^  data  for 
studying  the  atmosphere? 

No*  the  data  obtained  at  the  botton:  of  the  air  ocean  is  not  enough,  even  if 
it  were  more  complete*  It  is  necessary  to  know,  in  addition,  the  structure  and 
the  laws  of  motion  of  every  thickness  of  the  atmosphere*  Kan  was  able  to  obtain 
the  first  reports  on  the  structure  of  the  lower  layers  of  the  atmopphere  after  tha 
invention  of  flying  crafts:  balloons  and  air  planes.  Later,  to  study  the  atmosphere# 
pilot-balloons  end  automstic  devices  (radio  sounds  transmitted  data  by  radio  on 
the  temperature,  humidity  end  pressure  of  the  atmosphere  at  various  altitudes,  ri¬ 
ght  up  to  20 — 30  km)  were  widely  applied* 

It  was  established  that  the  temperature  of  the  atmosphere  with  an  increase  in 
altitude  continuously  decreased  to  a  certain  limit  —  tropopauses  found  at  an  al¬ 
titude  of  km  (depending  on  the  season  and  geographical  latitude  of  the  place), 

but  higher  the  temperature  maintains  an  approximately  constant  value#  In  the  lo¬ 
ver  layer,  the  troj>oephere.  it  is  more  than  three  fourths  of  all  the  air  and  almost 
all  water  vapor#  In  the  troposphere  clouds  develope.  and  it  rains  and  snowS#  The 
upper  layer,  the  stratosphere,  was  considered  to  be  a  comiaritively  immobile  layer* 

Such  a  representation  proved  to.be  short-lived*  In  spite  of  the  clarity  of 
the  difference  between  the  troposphere  and  the  stratosphere,  strong  air  currents 
and  oddities  in  the  propagation  of  a  sound  wave  frcoi  strong  explosions  were  also 
discovered*  The  waves  were  heard  well  near  the  place  of  explosion,  because  there 
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was  a  certain  "zone  of  silence*  and  again  due  to  a  zone  of  sound  audability.  A 
theory  explained  the  nature  of  this  pbencsjionoci,.  A  singular  cause  of  it  could  hsTe 

been  an  increase  in  temperature  of  the  atmosphere  at  great  altitudes.  Ground  ob- 

\ 

servations  permitted  another  explanation  of  the  nature  of  this  heating:  tJM  intcn- 
siTe  ebsorbtion  of  the  ultraviolet  portion  of  solar  radiation  by  the  ozone*  layer* 
loceted  in  the  atretoaphere. 

The  study  of  the  changes  in  the  characteristics  of  the  stratosphere  depending 
on  the  geographical  latitude,  season  and  time  of  day  becomes  very  significant  for 
investigating  the  influence  of  its  heat  and  dynaEdc  conditions  on  the  lower  layers 
and  }aioi/ledge  of  the  processes  taking  place  in  it.  An  effective  laeans  of  probing 
the  stratosphere  up  to  its  higher  layers  was  needed ... 

The  routes  of  air  ships  are  going  higher  into  the  atmosphere.  Right  now  air¬ 
planes  ere  reaching  altitudes  of  nearly  34  The  time  is  coming  when  rocket -pla¬ 

nes  will  attain  altitudes  of  many  tens  of  kilometers.  For  designing  such  planes, 
the  selection  of  new  airways  is  necessary  to  know  the  direction  and  velocity  of 
the  air  currents  in  the  middle  and  upper  leyera  of  the  stratosphere. « • 

The  atmosphere  of  the  Earth  is  its  protective  shell.  As  a  thick  armor,  the 
air  shell  protects  the  planet  from  myriads  of  small  end  large  meteor  particles. 
Falling  into  the  atmosphere,  they  burn  up.  And  only  the  larger  meteor  bodies  reach 
.  the  surface  of  the  earth.  The  Earth’s  atmosphere  does  not  let  the  short-wave,  io¬ 
nizing  radiation  of  the  Sun  and  cosmic  radiation  to  pass  through  it.  For  laan  to 
enter  the  stratosphere  and  the  upper  layers  of  the  atztiosphere  it  is  necessary  to 
know  the  degree  of  enlargement  of  meteor  end  radiation  danger.  •• 

The  derelopment  of  radio  engineering  led  to  the  discovery  of  an  aroazing  pheno- 
menom.  Hadiovav'es  of  the  shortwave  band  are  propagated  rectilinear ly  and  restrict 
radio  conmuni cations  only  to  the  limits  of  direct  visibility.  But  at  some  distance 
frem  the  transmission  point  they,  again  as  if  ro fleeted  from  some  layer#  are  retur¬ 
ned  to  the  Barth.  It  was  essumed  that  the  reflecting  layer  consists  of  an  ionized. 


20 


cui*rent-cox:ducting  gas#  The  reflection  of  radiowerea  poraitted  m  ccciputation  of 
the  altitude  of  thia  layer.  It  vee  approx iraately  80—100  km. 

The  change  to  higher  frequencies  1^  to  the  fact  that  x^dlo  bectiLS  stopped  in¬ 
flecting  froia  this  conducting  layer*  penetrated  through  it,  but  were  reflected  from 
anoth('r  layer,  located  even  higher.  In  this  aianner  several  ionized  layers  vere 
discovered.  One  of  them,  layer  T29  was  located  at  an  altitude  of  approximately 
300  km. 

These  ionized  layers  were  called  the  ionosphere.  An  opinion  was  expressed 
that  the  ionosphere  in  its  forrcation  is  caused  by  shortveve,  ultraviolet  solar  ra¬ 
diation  or  continuous  intrusion  into  the  atniosphere  of  e  vast  number  of  crushed 
solid  particles  (microifieteors  moving  at  tremendous  speeds).  The  study  of  the  iono¬ 
sphere  by  radio -sounding  of  reflected  radio -signals  of  various  frequencies  permit¬ 
ted  the  establishment  of  the  variability  in  the  position  of  the  layers  according 
to  altitude  and  in  the  concentration  of  electrons  in  it.  An  irregularity  of  the 
concentration  was  detected  in  the  horizontal  direction,  the  presence  of  gigantic 
ionospheric  clouds  and  an  irregularity  in  the  variation  of  the  cocapos ition  of  the 
ionosphere  vdth  time.  All  this  could  not  explain  one  of  the  hypotheaes  of  the  for¬ 
mation  of  the  ionoepherc. 

Radio -sounding  does  not  obtain  infonaatinn  on  the  atracture  of  the  ionosphere 
higher  than  layer  F2*  It  is  true  that  an  intelligent  method  of  studying  this  area 
of  the  ionosphere  was  proposed  on  the  basis  of  "whistler  atmospherica",  i.e.  on  the 
basis  of  the  whistle  assumed  sometimes  the  radio-receiver  and  characterized  by 
lightening  flashes  in  another  hemiaphere  of  the  ^rth* 

These  radio-signals  are  distributed  along  a  magnetic  power  line*  and  their 
sprectrum  of  frequencies  ia  transformed  (changed)  depending  on  the  concentration 
of  ions  along  the  way.  In  aa  much  aa  the  way  was  known  (the  discharge  ia  al%iay8 
on  the  other  end  of  the  power  line,  where  the  receiver  ia),  then  a  study  of  thia 
signal  transformation  provided  acme  bases  for  a  Judgesent  on  the  total  concentration 
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Of  course  • 


of  ions  along  the  pover  lino*  aaoong  themi  those  higher  than  layer 
the  Judgeioent  vas  too  rough  because  the  accuracy  of  the  imethod  could  not  hsTe  been 
high  and»  b6side8»  it  provided  only  certain  average  values  at  large  arc  lengths. 

Here  we  were  forced  to  turn  to  science  when  direct  methods  of  investigation  were 
not  proposed* 

Considering  all  this,  and  also  the  significance  which  the  ionosphere  acquired 
in  radio-cocsramicatlon  in  the  shortwave  band*  the  scientists  faced  the  task  of  atu* 
dying  it  in  more  detail*  But  for  this  they  needed  a  means  of  investigating  mors  . 
immediately t  more  effectively •  than  radio-aounding*** 

The  firey  lines  of  meteors  burning  in  the  atmosphere  on  a  dark  night  sky  are 
familiar  to  everyone.  But  few  people  thought  that  meteors  could  help  the  scientists 
In  some  way* 

It  was  established,  by  ground  investigations,  that  meteors  are  divided  into 
two  groups:  sporadic  meteors  irregularly  penetrating  space,  and  meteor  streams 
(fragments  of  decomposition  of  comets).  By  studying  the  spectra  of  xaeteors,  it 
was  established  that  there  is  calcium,  nickel,  iron,  magnesium,  manganese,  chromixim 
and  sodium  in  their  composition*  The  msttorites  which  fall  to  the  Earth  are  iron 
and  rock.  The  velocities  of  the  meteorites  relative  to  the  Earth  are  11—73  km/sec* 
Ground  investigations  indicated  that,  evidently,  a  large  portion  of  meteoritic  mat¬ 
ter  has  a  porous,  loose  structure,  and  its  density  Is  approximately  l/20  g/cm^. 

There  is  an  assus^tion  that  streams  of  meteor  dust  (pulverized  loose  parti clea 
in  structure)  penetrate  into  the  atmosphere  with  js  ve^.  amall.  "cross  load*  (ratio 
of  mass  to  a  characterized  area,  for  example,  cross  section  ereea).  The  velocity 
of  meteor  dust  is  not  enough  to  lead  to  combiistion  In  the  atmosphere,  but  enough 
for  ionization*  If  this  la  so,  then  the  Intrusion  of  meteor  diist  could  explain 
certain  features  of  structure  and  the  existence  of  the  ionosphere,  for  example 
•residual  ionization",  observed  at  night,  and  various  formations  of  a  "aporadio 
layer*  E. 
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In  Buch  a  laannert  meteors  are  *suBpected*  in  the  formation  of  the  ionoaphere* 

A  supposition  ("Bowen's  hypothesis ”)  expresses  the  feet  that  meteor  "raios*  hsTs  » 
immediate  connection  with  ordinary  rains.  This  strange  end  almost  mystical  connec¬ 
tion  at  first  glance  is  eimply  explained:  coxidensation  of  moisture  is  possible  on 
cosmic  dust  —  micrometeors,  smoothly  settling  in  the  atmosphere,  and  on  solid  pro¬ 
ducts  of  combustion  of  meteors  in  the  atmosphere*  For  the  formation  of  prsoipitants 
of  a  sufficiently  high  air  moisture,  dust  x>articles  of  the  nucleus  of  the  conden¬ 
sation  are  required. 

These  auppoeitions  require  much  more  complete  information  concerning  meteor 
streams,  dimensions  and  energy  of  micrometeors.  For  an  Investigation  of  s^eteors 
in  the  day-time  (at  night  they  can  be  seen  Tisually  end  photographically)  radar 
Observe tiozu  can  be  conducted  and  their  ionized  traces  can  be  detected.  Bailable 
data  concerning  the  sizes  and  energy  of  meteor  particles  might  be  obtained  only  as 
a  result  of  leaving  the  limits  of  layers  of  the  atmosphere,  the  density  of  which 
leads  to  combustion  of  the  meteor  particles. 

Hadar  observations  of  meteor  trails  to  the  discovery  of  their  drift,  dis¬ 

placed  with  the  motion  of  the  upper  atmosphere.  It  seemed  that  in  the  upper  atmo¬ 
sphere  there  was  motion  at  hi^  speeds.  It  was  necessary  to  create  methods  for 
their  immediate  study  and  continue  investigations  of  the  density,  temperature •  che* 
mi  cal  and  ionnle  canpoaitlon  of  the  upper  atmosphere. .. 

The  utilization  of  rockets  and  artificial  satellites  vea  not  worked  out  by  an 
immediate  study  of  the  upper  atmosphere  in  a  given  point.  Leaving  the  limits  of 
the  atmosphere,  we  were  pemitted  to  see  nebular  systems  (or  their  large  portions), 
observe  their  structure,  evolution  azvl  motion.  If  the  dynamic  influence  of  the  pro- 
•esses  in  the  upper  layers  of  the  atmosphere  on  the  troposphere  for  many  metsoro- 
logista  is  doubtful,  then  the  detection  of  nebulous  masses  has  an  immediate  and 
excluslTe  meaning  for  meteorology. 
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Source  of  energy  *  The  Sun  if  the  source  of  energy  of  winds  end  see  currents* 
transfer  of  a  colossal  quantity  of  moisture  *  the  cause  of  decomposition  of  rocics 
and  formation  of  soil  and  a  source  of  life  on  Earth.  This  gigantic  natural  thenzu>* 
nuclear  reactor  sends  flows  of  radiant  energy  into  space.  A  slight  portion  of  it* 
fslling  on  the  Earth*  Is  enough  to  maintain  a  comparitiTely  high  temperature  of  the 
ground,  water  and  atmosphere.  Heating  of  seas  and  dzy  land  leads  to  the  eTaporatlon 
qf  water  from  their  surface.  Irregularity  of  heating  leads  to  atmospheric  motions 
and  precipitation.  Can  we  esavune  that  the  Sun  proridea  ener^  to  all  atmoapheric 
processes  and  controls  them? 

For  such  assertions  there  is  still  no  serious  foundation*  besides  certain  sta¬ 
tistical  dependencies.  In  the  explanation  of  atmospheric  processes  the  investiga¬ 
tors  were  divided  into  two  unequal  can^s.  The  majority  considers  that  all  atxooap- 
heric  phenomena  are  mainly  internal  processes  in  the  atmosphere.  They  develope  in¬ 
dependently  from  small  changes  In  the  intensity  of  a  gradual  flow  of  solar  energy. 

Let  \is  visualize  the  oscillations  of  pendulums  which  change  their  dimensions 
and  weight.  The  possibility  of  the  existence  of  such  oscillations  is  stipiilated 
by  the  presence  of  Earth’s  gravitation.  The  law  of  oscillation  of  a  pendulum  la 
detenained  by  the  variation  of  the  natural  characteriatics  depending  oh  other  mo¬ 
tions.  It  can  be  assumed  that  atmospheric  motions  ere  similar  to  such  a  complex 
mechanical  system  with  coupled  elementary  motions. 

Other  investigators  maintain  that  the  atmospheric  processes  must  obediently 
follow  all  pulsations  of  the  flow  of  solar  energy*  the  activity  of  the  Sun  exactly 
the  same  as  a  magnetic  arrow  follows  a  mag^tle  field  and  its  variation. 

Vho  is  right? 

The  Sun  is  veiy  stable  as  a  source  of  energy.  The  total  flow  of  radiation 
emitted  by  it  can  undergo  complete  changes  in  several  percentages.  It  is  ijo^oasi- 
ble  to  speak  of  any  control*  since  the  activity  of  the  Sun  practically  does  not 
change*  the  supporters  of  the  first  trend  proved. 
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The  constancy  of  solar  radiation  is  characteristic  only  for  the  riaible*  lon¬ 
g-ware  part  of  the  spectnoffi*  on  which  e  large  portion  of  energy  emitted  by  the  Sun 
falls.  Short-ware  (ultraviolet  and  X-ray)  radiation,  and  also  corpuscular  radia¬ 
tion  shazphly  change  in  time.  On  them  falls  a  comparatirely  slight  portion  of  the 

total  energy  emitted  by  the  Sun.  In  contrast  to  the  radiation  in  the  risible  part 

/  ■ 

of  the  spectimm,  they  are  completely  absorbed  by  the  atmosphere,  which  causes  vari 
ous  photochemical  reactioxis,  and  heat  .  it.  Consequently,  they  determine  that 
motion  in  the  upper  atmosphere,  which  can  be  transmitted  by  the  lower  layer*  The 
supporters  of  the  other  trend  asserted  in  that  manner  end  confinx^d  it  with  a  com¬ 
parison  of  the  period  of  changes  of  rarious  hydrometeorological  and  biological  phe 
nomena  with  solar  actirity. 

When  there  ere  no  comprehensire  proofs,  one  can  argue  for  erer.  The  judges 

in  this  arguement  must  be  the  experiment »  which  could  help  the  scientists  to  esta¬ 

blish  not  only  an  actual  and  .  complete  picture  of  atmospheric  motions  at  all  alti¬ 
tudes  and  their  mutual  connection,  but  also  the  energetics  of  these  motions.  For 
this  we  must  study  the  shortwave  part  of  solar  radiation,  the  mechanism  of  its  ab- 
sprbtion  by  the  atmosphere.  We  can  say  the  same  about  the  corpuscular  radiation 
of  the  Sun.  At  the  seme  time  with  the  atmosphere  on  the  seme  horizons  it  was  ne¬ 
cessary  to  study  solar  radiation.  For  this  it  was  necessary  to  provide  a  corres¬ 
ponding  apparatus  at  an  altitude  tens  and  hundreds  of  kilometers  from  the  surface 
of  the  Farth. . . 

Above,  we  spoke  of  the  role  which  the  shortwave  radiation  of  the  Sun  plays 

in  the  formation  of  the  ionosphere.  A  study  of  this  radiation  could  help  in  the 

solution  of  problems  connected  with  the  origins t ion.  and  existence  of  ionospheric 
layers* 

The  aurora  polaris,  known  by  the  inhsbitents  of  the  north,  was  explained  a 
loi^  time  ago  by  the  penetration  of  corpuscular  currents,  ejected  by  the  S\m  into 
the  upper  layers  of  the  polar  atmosphere.  For  a  detailed  study  of  these  currents 
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Fhptograph  of  the  Sun.  The  sun  is  a  giant  firey  element  •  is  a  result  of  the  self- 
regulatlng  thexmo-nuclear  processes  on  the  sun  a  gigantic  amount  of  energy  is  libera* 
ted.  Solar  energy  la  the  source  of  the  existence  of  life  on  the  earth.  It  guides 
the  air  and  water  masses  of  our  planet  into  motion.  The  solar  energy  falling  on 
the  earth  is  only  an  insignificant  part  of  the  total  energy  radiated  by  light  in 
world  space.  The  main  portion  of  solar  energy  occurs  as  risible  radiation.  It 
practically  does  not  change  in  time.  The  shortware^-^ltrarlolet  and  X*ray*-radia* 
tion  of  the  aun  is  changeable.  They  depend  on  solar  aotitity.  The  amount  and  arsa 
of  the  blank  spaces  on  the  sun  is  a  characteristic  of  the  activity. 
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of  charged  particles,  it  vas  neceasazy  to  furnish  instruineDts  to  the  areas  of  the 
aurora  polaris.*. 

\  Cosmic  radiation*  The  radiation  of  the  Sun,  stars,  nabulae...  It  must  seem 
that  this  is  the  entire  list  of  possible  radiatiozia.  It  vas  prored  that  this  is 
not  so.** 

Several  decades  ago,  ve  succeeded  in  registering  charged  particles  of  large 
energies,  the  passage  of  which  could  not  be  explained  by  the  radiation  of  any  ape* 
cific  star  or  galaxy.  They  pierce  space  in  all  directions,  cut  into  the  atmosphere 
with  speeds  close  to  the  speed  of  light  and,  colliding  with  molecules  of  air,  are 
broken  up  into  nuclear  particles.  Among  the  nuclear  particles  there  are  those  which 
easily  penetrate  through  large  thicknesses  of  matter.  These  ere  somewhat  secondary 
cosmic  particles  and  are  registered  on  the  surface  of  the  Earth,  under  water  and 
even  in  deep  mines* 

Back  in  19^7  particles  of  cosmic  radiation  with  energy  up  to  a  million  mil¬ 
lion  electroDOvolts^  were  d  is  covered.  For  an  estimation  of  this  amount  we  can  note 
that  the  energy  of  molecule  of  air  at  ordinary  temperature  ia  by  far  less  than  one 
electronovolt.  The  maximum  energy,  given  off  by  the  charged  particles  in  contem¬ 
porary  accelerators  of  charged  particles,  is  calculated  as  ten  millions  of  electro¬ 
novolts  (30  million  electronovolta}* 

What  is  the  source  of  this  radiation?  Vhat  is  its  role  in  the  atmospheric 
processes?  Vhich  nuclear  particles  are  formed  after  collision  with  air  molecules? 
What  is  the  intensity  of  this  radiation  and  its  influence  on  living  organisms  which 
will  so  out  of  the  limits  of  the  atmosphere  or  if  only  its  lower  layers? 

It  is  inipossible  to  answer  all  these  questions  without  studying  primszy  cos¬ 
mic  radiation,  i,e*  cosmic  particles  in  their  "primitive*  form.  Launchings  of  bal¬ 
loons  to  altitudes  of  30  km  provided  determined  results,  but  excli^ed  the  possibility 

1  Electronovolt  --  the  energy  an  electron  acquires  accelerating  into  an  elec¬ 
trical  field  with  a  difference  of  potentials  by  1  volt*. 
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of  studying  priMxy  cos&ic  rays,  arxi  did  not  permit  a  sufficiently  complete  derelo- 
pxnent  of  all  trends  of  the  investigations  of  cosmic  radiation,  Rockets  and  arti¬ 
ficial  satellites  must  have  become  tools  in  the  hands  of  physicista  and  astronoimers 
studying  this  nysterious  phenomenon  of  nature* •• 

Only  these  artificial  celestial  bodies  created  by  man,  petroling  the  near-by 
environs  of  the  planet,  could  investigate  all  the  power  flow  if  not  its  sources, 
then  at  least  on  the  borders  of  intrusion  into  the  atmosphere  and  on  the  routes  of 
penetration  into  its  width. 

Spectral  investigations  of  the  Sun.  In  a  number  of  problems  of  this  portion 
of  the  investigations  there  also  existed  an  astrophyslcal  one  —  a  study  of  the 
Sun  itself*  Of  course,  here  we  do  not  bear  in  mind  the  sending  of  instruments  to 
the  Sun:  they  would  simply  Tsporize,  having  approached  it. 

The  processes  on  the  Sun  can  be  studied  now  by  widely  divei'sif  led  spectrocoetric 
methods,  by  means  of  investigating  the  spectrum  of  radiation  of  the  Sun*  In  this 
manner  we  could  determine,  for  example,  the  composition,  tenders  tore,  magnetic  field 
and  velocity  of  the  motion  of  radiation  gas*  But  maybe  all  this  would  to  simplier 
to  continue  studying  the  customaxy  ground  conditions,  as  has  been  done  at  the  pre¬ 
sent  timet 

It  seems  that  the  astronockars  are  satisfied  by  this  "for  lack  of  anything 
better*.  The  atmosphere  (it  is  absolutely  transparent  at  the  first  glance,  of  the 
medium)  is  excltisively  a  dense  light -filter  passing  electromagnetic  emissions  (which 
light  is  directed  to)  only  in  two  ccm^aratively  narrow  •windows*.  The  first  of  them 
passes  rays  of  the  visible  part  of  the  spectrum  with  a>  length  of  the  wave  from  0.3 
to  0*75  Btticrons.  The  second  "window*  is  significantly  wider.  This  radio-emission 
has  a  wave  length  from  1*25  centimeters  to  3^  meters.  The  remaining  areas  of  ela* 
etromagnetic  emisslona  of  the  Sun  and  other  celestial  bodies  are  inaccessible  for 
observation  from  the  Earth. 
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LeaTing  the  limita  of  the  atmosphere  la  ao  in^eratlTe  condition  in  the  dera* 
lopment  of  aatroncoQr* 

Neighbors  of  the  Earth*  Man's  dream  was  to  fly  to  other  celestial  bodies •  in 
the  first  instance  to  the  Koon.  Mars  and  Venus.  He  wonted  to  find  on  them  If  not 
brothers  in  intelligence  or  life  in  some  sort  of  form»  thent  at  least*  more  or  less 
favorable  physical  conditions  for  ccan  to  visit  them*  This  natural  desizv  led  to 
the  verge  of  contradictory  judgements  concerning  other  celestial  bodies.  Wishful 
thinking  was  reflected  in  the  treatment  in  these  or  any  of  the  experimental  data. 

Remember  the  innumerable  •science-fiction*  novels  which  proposed  that  the  Tu- 
nguss  Meteorite  was  a  Martian  ship.  Remember  the  discussions  concerning  the  pre¬ 
sence  of  an  atmosphere  end  life  on  that  side  of  the  Moon  which  is  always  hidden 
from  people 's  glances.  Remember  the  "canals*  on  Mars,  the  Schiaparelli  discoveries, 
and  the  mysterious  "radio  signals  from  Mars",  which  were  accepted  for  twenty  years 
and  served  as  the  subject  of  A .  Tolstoy's  "Aelita*. 

The  possibility  of  collating  the  scientific  data  and  fantasy  impels  us  to  ca¬ 
refully  relate  it  to  any  circiomstantial  or  sufficiently  authentic  information  con¬ 
cerning  these  celestial  bodies.  There  ia  still  little  accurate,  verified  data  on 
the  celestial  bodies. 

Almost  eveiy  question  linked  with  the  investigation  of  the  close  neighbors  of 
the  Earth  leads  now  to  the  utilization  of  rockets  and  artificial  satellites.  Too 
little  is  known  on  the  neighboring  planets.  Other  possibilities  of  obtaining  suf¬ 
ficiently  complete  scientific  information  are  practically  absent,  besides  the  di¬ 
rect  sending  of  instruments  to  these  celestial  bodies  and  the  that  in  ti¬ 

me  can  investigate  them  himself* 

The  gaps  in  the  knowledge  of  the  cosmic  neighbors  of  the  Earth  are  great. 

It  is  very  difficult  to  list  those  missing  links  in  their  Investigation  which  could 
be  filled  in  by  means  of  the  application  of  research  rockets.  This  is  an  entire 
"blank  space*.  For  direct  investigations  here  is  the  whole  ^missing  link",  with 
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the  exception  of  those  stingy  data  which  is  now  at  man's  disposal* •• 

Kars  is  located  at  a  distance  from  the  Sun  1*52  times  greeter  than  the  Earth. 
It  Is  better  studied  than  aoy  othei*  plaiket*  The  transparent,  rarefied  atmosphere 
of  Kars  creates  favorable  possibilities  for  observing  its  surface*  The  mass  of 
Kars  is  approximately  ten  times  less  than  the  mass  of  the  Earth.  This  namely  is 
explained  by  the  great  rarefaction  of  the  atmosphere  of  Kars  at  the  surface  and 
its  expense  in  interplanetary  space* 

The  period  of  revolution  of  Mars  around  its  axis  (24  hours,  37«4  minutes)  is 
close  to  the  Earth's  exactly  the  same  as  the  inclination  of  the  plez^  of  the  equa¬ 
tor  towards  the  orbital  plane*  Therefore,  on  I'lars  the  seasons  change  and .  the  len¬ 
gth  of  the  days  is  similar  to  the  Earth's*  Due  to  its  great  distance  frcm  the  Sun, 
Mars  obtains  significantly  less  radiant  energy  than  the  Earth,  and  the  ten^erature 
on  the  surface  of  Mars  is  substantially  lower* 

Approximately  twice  as  much  carbon  dioxide  is  found  in  the  atmosphere  of  Mars, 
than  the  Earth  has  in  its  atmosphere*  Scientists  consider  that  the  free  oxygen 
there  is  by  far  less  than  in  the  terrestrial  air* 

Vhat  are  the  sources  of  the  appearance  of  oxygen  in  the  atmospheres  of  the 
planets?  Some  scientists  express  the  supposition  concerning  the  possibility  of 
the  dissociation  of  water  vapors  under  the  influence  of  solar  radiation.  From  here 
it  folloi^  that  the  lower  temperatures  of  the  surface,  making  the  evaporation  from 
it  more  difficult,  end  also  the  lower  temperatures  of  the  Martian  atmosphere  led  to 
a  decrease  in  the  content  of  water  vapors  in  it  on  the  tropopause  level*  All  this 
inhibits  the  foimation  of  free  oxygen  by  meana  of  dissociation  xinder  the  action 
of  the  shortwave  radiation  of  the  Sun*  The  result  of  spectral  measurementa  of  tha 
lines  of  molecular  oxygen  provides  a  baaia  to  assume  that  the  content  of  os^gen 
in  the  atmosphere  of  Mars  la  almost  a  thousand  times  lover  than  in  the  Earth's  at- 
moaphare*  This  corresponds  to  the  above  introduced  supposition*  Observation  of 
the  polar  caps  changing  during  one  year,  evidently,  indicates  that  water  on  Kara 
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exists  in  the  form  of  ice  or  frost  in  the  polar  regions* 


Hiotograph  of  Mars.  Mare  is  one  of  the  closest  neighbors  of  the  Earth.  Differing 
from  Venus  which  is  const^tly  covered  by  clouds  •  Mars  has  various  white  polar  oaps» 
dark  spaces  (according  to  some  assumptionst  these  are  areas  covered  with  vegetation) » 
and  the  80-*oalled  ''canals".  Several  scientific  axid  fantastical  assumptions  are  con** 
nected  with  this  planet.  This  photograph  was  talcen  through  the  terrestial  atmosphere 
with  the  aid  of  a  telescope.  The  day  will  arrive  when  "intelligent*  interplanetary 
stations  will  provide  us  with  clearer#  more  detailed  photographs  of  this  ax^  other 
planets#  and  also  data  on  the  atmospheres#  their  structure#  physioal  conditions  on 
them  and  the  possibilities  of  life 

The  basis  of  the  Martian  atmosphere  is  probably  nitrogen.  Argon  mxist  be  a 

a 

product  of  the  radioactive  decay  of  potassium.  There  are  strong  winds  in  the  at¬ 
mosphere  of  Mars#  which  are  confirmed  by  the  observable  saxsi  stoxns. 

Three  eights  of  the  surface  of  Mars  is  taken  up  by  dark  spaces*  Investigators 
conditionally  named  them  seas.  The  structure  of  the  spaces  and  the  sesssnsl  chan¬ 
ges  of  their  colors  (with  the  approach  of  Spring  they  beocme  darker)  offer  the  pos- 
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albillty  to  suppose  that  these  spaces  er>e  areas  of  Tegetation.  The  remaining  part 
of  the  surface  of  Mars  is  a  reddish^yellov  color •  eridently  a  desert. 

Not  long  ago,  a  curious,  although  insuf ficiently  founded  hypothesis  vas  expres 
sed  concerning  the  structure  of  the  crust  of  Mars.  It  originates  from  the  fact 
that  on  Mars  the  relative  content  of  light  elements  must  be  greater  than  on  tbs  * 
Earth  due  to  the  significant  remoteness  of  Mars  from  the  Sun.  The  relative  (per¬ 
centage)  content  of  water  on  Mars  is  greeter  than  on  Earth.  This  water  is  pema- 
frost  which  covers  the  surface  of  the  Martian  oceans.  The  surface  of  this  ice  is 
covered  with  fregnents  of  decomposed  rocks  which  compose  the  peculiar  soil  of  the 
planet. 

If  this  is  so,  then  during  the  Martian  summer  only  a  comparatively  thin  layer 
of  soil  has  time  to  defrost,  creating  conditions  for  the  growth  of  plants.  Of  cou¬ 
rse,  this  fevorableness  is  relative,  and  even  in  the  equatorial  belt  it,  obviously, 
must  correspond  sooner  to  the  polar,  than  the  temperate  zones  of  the  Eaz*th, 

Are  there  animals  or  highly -organized  forms  of  life  on  Mars?  This  is,  at  lea¬ 
st,  debatable.  There  is  much  more  basis  to  assume  that  such  life  is  absent.  The 
majority  of  scientists  propose  that  owing  to  the  essential  difference  of  the  phy¬ 
sical  conditions  on  Mars  from  those  of  Earth  (which  are  considered  to  be  optimum 
for  the  development  of  higher  forms  of  life)  there  is  absent  not  only  an  animal 
world,  but  higher  vegetation. 

The  future  will  tell  if  this  is  sO,  and  it  is  continuoxisly  linked  with  the 
utilization  of  direct  methods  of  investigation,  in  as  much  as  the  ground  methods 
(optical  and  radio -technical)  bav^e  exhausted  the iir  possibilities  to  a  considerable 
measure.  In  any  case,  the  information  obtained  with  their  help  Is  Indisputable* 

Another  neighboring  planet  is  Venus,  located  at  a  distance  from  the  Sun  equal 
to  0.72  of  the  average  distance  from  Earth  to  the  Sun.  It  is  closer  to  Earth  than 
Mars,  but,  in  spite  of  this,  we  know  considerably  less  about  it  than  about  Mars. 

The  mass  of  Venus  is  determined  quite  precisely.  It  turns  out  to  be  close  to  the 
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loass  of  Earth*  The  dense  clouds  covering  this  planet  do  not  permit  its  surface  to 
be  seen. 

Vei^^  little  is  known  about  the  atmosphere  of  Venus*  The  temperature  of  the 
cloud  layer t  in  the  opinion  of  certain  foreign  astronomers  (Sinton  and  others )• 
is  equal  to  /  39^  C.  on  the  daytime  side.  The  result  of  determining  the  tempera¬ 
ture  of  the  surface  of  the  clouds  is  contradictory;  certain  scientists  consider 
that  it  is  equal  to  /  200®  C. 

A  powerful  layer  of  carbon  dioxide  stretches  above  the  cloud  layer;  it  is  se¬ 
veral  hundred  times  greater  than  in  Earth's  atmosphere.’  Carbon  dioxide,  obviously, 
is  the  basis  of  the  atmosphere  of  Venus.  Due  to  the  large  content  of  carbon  dio¬ 
xide,  some  investigators  were  able  to  suppose  that  there  is  water  on  Venus  or  it 
is  completely  absent,  or,  conversely,  it  completely  covers  it  with  a  very  deep  la¬ 
yer-  What  is  this  supposition  based  on,  which  received  the  name  "oceanic  hypo¬ 
thesis"?  It  is  based  on  the  fact  that  if  the  composition  and  evolution  of  the  rocks 
is  similar  to  the  Earth's,  then  in  the  presence  of  water  and  a  contact  with  the 
atmosphere,  a  chemical  reaction  between  magnesium  silicate  end  carbon  dioxide,  must 
have  taken  place,  which  would  have  exhavisted  the  atmospheric  caibon  dioxide* 

Argon  in  the  Venusian  atmosphere  can  be  present  as  a  product  of  the  radioac¬ 
tive  decomposition  of  potassium,  if  the  latter  is  contained  in  approximately  the 
same  quantities  as  on  Earth. 

At  the  present  time  there  are  more  frequent  arguements  in  the  use  of  the  “oce¬ 
anic  hypothesis*.  Separate  investigators  note  patches  of  sunlij^t  on  Venxia;  they 
can  originate  from  the  reflection  of  solar  rays  by  a  water  surface  or  large  accu¬ 
mulations  of  ice  ciyatals  in  the  clotids* 

With  the  aid  of  radio -technical  methods,  what  is  covered  under  the  cloud  layer 
could  be  established*  American  astronomers  carried  on  radar  of  the  surface  of  Ve¬ 
nus*  Its  complexity  is  not  only  in  the  large  power  of  the  installation,  but  In 
the  difficult  task  of  separating  the  reflected  signal  from  the  radio  noise  of  ou- 


ter  space.  Only  after  a  year  of  proeeaaing  the  rader  reaxilta  the  experic^Dtera 
were  cODTinced  that  they  actually  receired  aignala  reflected  frcm  Venus.  Hoiieeer* 
the  data  obtained  does  not  permit  the  formation  of  any  conclusion  concerning  the 
character  of  the  planet *8  surface;  the  data  did  not  permit  neither  a  specification 
of  the  distance  to  Venus,  nor  a  detemlnation  of  its  periods  of  reTolution. 

Radar  of  Venus  vas  also  done  in  the  Soviet  Union.  Scientists  succeeded  in 
measuring  the  period  of  revolution  of  the  planet  and  specifying  the  meaning  of  the 
astronomical  unit* 

Until  not  long  ego,  there  was  not  a  single  opinion  concerning  the  size  of  the 
period  of  revolution  of  Venxxs  around  its  axis.  For  example*  one  French  astronomer* 
Dolfus,  proposed  that  it  coincides  with  the  period  of  revolution  of  this  planet 
around  the  Sun  end,  consequently,  is  equal  to  223  terrestrial  days*  Ctheis  cons!'* 
dered  it  to  be  close  to  one  terrestrial  day.  So«  an  American  rad i oast rononar^ 
Kraus,  found  that  Venus  maizes  one  revolution  around  its  axis  in  22  hours  and  17 
mloatea. 

Due  to  powerful  transmitters,  large  antennas  and  sensitive  recievera,  the  So* 
Viet  scientists  were  able  to  acccmpllsh  extraordinarily  precise  and  reliable  masur* 
ments.  The  period  of  revolution  of  Venus  around  its  axis  turned  out  to  be  about 
10  terrestrial  days* 

Another  important  achievement  of  the  Soviet  scientists  was  the  xneasurement  of 
the  astronomical  unit  (the  average  distance  from  Earth  to  the  Sun). 

The  astroncxnical  unit  is  a  unique  scale  of  units  of  the  Solar  System.  Kathe* 
maticel  methods  of  astronomy  offer  the  possibility  of  determining  the  distance  of 
the  planets  from  the  Sun  only  in  relative  values.  So*  for  eaxan^la, , the  average 
distance  from  Mercury  to  the  Sun  is  equal  to  0.387099  astronomical  units  (the  ave¬ 
rage  distance  from  Earth  to  the  Sun).  Not  knowing  the  exact  value  of  en  aatrono* 
mical  unit,  ve  are  not  able  to  determine  the  distance  of  the  planets  from  the  Sun* 
and  their  distance  from  each  other* 
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Photograph  of  the  risible  side  of  the  Mooa*  Aatronoooers »  beginning  with  GtelileOi 
looked  at  the  yisible  side  of  the  surface  of  our  permanent  satellite  in  telescopes. 
By  n^ans  of  these  obserrations  and  photographs  its  relief  was  studied  in  detail. 
With  the  inrestlgation  of  the  heat  radio -emission  of  the  Moon  the  physical  proper** 
ties  of  its  surface  are  studied.  With  the  aid  of  spectroscopic  methods »  it  is  es¬ 
tablished  that  the  Moon  is  not  deadi  that  some  vulcanic  activity  takes  place  on  It. 
But  much  data  concerning  the  Moon  remains  unknown  or  debatable.  That  ie  why  the 
first  terrestrial  space  rockets  were  guided  to  the  Moon.  From  now  on  the  Moon  will 
be  a  ten^ting  object  of  space  explorations  with  the  aid  of  rockets  and  artificial 
satellites.  ^ 


Venus  is  located  at  a  distance  of  0.72333^  ataronomical  units  from  the  Sun. 

It  is  obvious  that  the  average  distance  between  the  orbits  of  Venus  and  Earth  is 
equal  to  0.27^^8  astronomical  units.  Therefore»  in  maaeuring  the  dlatanca  by  ra* 
dar  between  Venus  and  Earth  and  knowing  the  position  of  these  plenete  on  the  orbits • 
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ve  cen  ccmpute  the  Telue  of  the  estrQDoniieal  unit.  It  turned  out  to  be,  es  the 
Soriet  scientists  establishedt  149f437»C)CiO  ka« 

The  MooDf  a  natural  satellite  of  our  planet,  is  located  iss&eaaurabily  closer 
to  the  Earth  than  the  other  celestial  bodies.  The  distance  to  it  is  384  thousand 
Ion.  It  practically  does  not  have  an  atxoosphere.  It  ia  also  impossible  to  consi** 
der  that  the  surface  of  the  Moon  is  coopletely  studied.  And  this  is  in  spite  of 
the  fact  that  the  Moon  has  been  seen  through  a  telescope  since  Galileo's  time  and 
detailed  charts  of  its  surface  have  been  composed.  Vhat  is  the  matter?  The  Moon 
always  turns  one  side  towards  the  Earth;  consequently,  a  complete  study  of  its  sur* 
face  could  only  be  made  with  the  help  of  rocket  xoethods  of  exploration* 

The  Moon  has  a  mass  approximately  eighty  times  less  than  Earth's,  and  a  radius 
four  times  less.  Graritation,  therefore,  on  the  Moon  Is  six  times  less  than  ter¬ 
restrial  gravitation.  It  is  insufficient  for  maintaing  an  atmosphere  —  gases  from 
the  Moon  must  volatilize  much  faster  than  those  from  the  Earth,  and  at  those  tem¬ 
peratures  which  they  must  have  on  the  Moon*  But  an  atmosphere  can  exist  as  a  cer¬ 
tain  equilibrium  state  between  volatilization  of  gases  and  their  generations  (ori¬ 
gination).  According  to  one  of  the  hypotheses,  radioactive  decomposition  of  potas¬ 
sium  (argon  la  forzoed)  or  chemical  processes  in  the  bowels  of  the  Moon  (sulfuric 
gas,  carbon  dioxide  and  water  ere  formed)  could  be  sources  of  the  formation  of  the 
gaaea . 

What  would  approximate  estimates  of  the  emission  of  gases  be  along  with  the 
speed  of  their  dispersion  under  conditions  of  weak  gravity  and  the  action  of  cor¬ 
puscular  currents  of  the  Sun  (the  so-called  *aolar  wind*),  if  we  consider  that  the 
Moon  is  not  protected  from  them  by  a  magnetic  field?  The  density  of  the  atmosphere 
of  the  Moon  may  consiat  of  10^  particles/cm3  (or  10“^5atm.)  for  ergon  and  10®  par- 
ticle8/c3&3  (or  10*^^  atm.)  for  the  other  gases*  Experimental  data,  obtained  with 
the  aid  of  indirect  ground  methods  of  investigation,  provided  a  basis  to  suppose 
that  the  density  of  the  atmosphere  on  the  Moon  ia  not  more  than  10*^^  atm. 


At  such  e  low  atmospheric  deiosity.  it  is»  of  course t  impossible  to  assuxoe  that 
there  is  water  on  the  surface  of  the  Moon.  The  lunar  atmosphere,  undoubtedly,  la 
completely  ionised,  which  makes  the  msasurement  of  its  density  possible  with  radio 
methods* 

Measuring  temperatures  on  the  basis  of  heat,  infrared  surface  radiation  and* 
radio-emissions  of  the  Moon  in  the  centimeter  band  permits  an  estimation  of  the 
size  and  variation  in  temperature  of  the  lunar  crust  on  the  surface  and  to  a  sli-^ 
ght  depth*  This  •transparency*  of  the  substance  of  the  lunar  crust  for  radio  waves 
depends  on  the  length  of  the  wave  --  the  larger  it  is,  the  fewer  the  radio  waves 
that  are  absorbed.  Waves  3  wa  long  correspond  to  a  IO-I5  cm  layer  and  waves  20  m 
long  correspond  to  a  layer  approximately  one  meter  thick.  The  surface  teii5)erature 
can  be  deterMned  on  the  basis  of  the  thermal  radiation  in  the  infrared  part  of  ths 
spectirnn#  .  ‘ 

The  results  obtained  testify  to  the  fact  that  the  temperature  of  the  surface 
of  the  Moon  varies  in  the  ranges  from  '120®  to  -I50®  C.  The  deeper  the  layer  of 
the  Moon  being  investigated,  the  smaller  the  bend  of  temperature  fluctuation*  On 
the  Moon  these  fluctuations  fade  very  rapidly,  at  a  depth  of  several  centimeters. 
This  permitted  the  conclxision  that  the  lunar  surface  consists  of  a  material  of  low 
hee t -conduct iv i ty .  And  these  can  be  only  mejterials  with  a  porous  structure  and 
reminiscent  terrestrial  tuff  or  a  layer  of  dwjst. 

Not  long  ago,  a  Soviet  astronomer,  N-  A  -  Kozyrev,  with  the  aid  of  spectral 
methods  of  investigation,  discovered  the  ejection  of  gases  on  the  Moon  from  its 
depths  in  the  region  of  the  Alphons  crater  and  obtained  spectrograms  of  it*  What 
does  this  mean?  The  Moon  is  not  a  dead  world;  it  lives  right  now  with  its  own  eexn- 
plez  Internal  life. 

The  character  of  the  Moon’s  surface  aid  its  numeroxis  craters  is  a  big  n^^stery. 
Investigators  of  the  Moon  are  .divided  into  advocates  of  the  vulcanic  theory  of  the 
origination  of  craters  and  the  meteoritic  fcheory*  These  eihers  leading  the 


weighty  proofs  to  the  iiso  of  ;heir  hypotheses •  but  the  Terificstion  of  their  aut* 
hentlcity  is  a  Job  of  ths  Aiivure*  when  roc'is^ta  from  Earth  will  study  the  Koon  in 
detail. 

The  origination  of  the  Kopn  also  is  not  clear*  Maxjy  scientists  consider  that 
the  origin  of  Earth  and  the  Koi^n  is  common.  One  scientist  maintains  that  the  Moon 
broke  away  in  due  time  from  t'^s  Earth  upon  passage  near  the  Earth  of  some  celestiel 
body;  another  claims  tlat  the  Earth  end  Moon  were  formed  from  one  dxxat  cloud.* 

Not  long  ago,  Bulgarian  ii^cientists  expressed  an  original  hypothesis  that  at 
some  time  the  Moon  was  as  Independent  planet  with  violent  vulcanic  activity.  Tlie 
j>owerful  and  frequent  eruptiois  created  reactive  acceleration  on  this  planet,  aimi^ 

.  ‘  i 

lar  to  that  which  an  engine  transmits  to  a  rocket.  As  a  result  of  the  chac^ic  ac¬ 
tion  of  these  forces,  at  the  moment  of  the  texmlnation  of  the  work  of  the  *vulcanie 
engine*,  the  Moon  turaed  out  to  be  close  to  the  Earth  and  was  entrapped  by  the  foroa 
of  Its  gravity. 

It  is  hardly  poesible  to  obtein  any  substantial  and  unconditionally  reliable 
information  concerning  the  cloeost  uoighhors  of  the  Earth  with  the  aid  of  terrea- 
trial  means  and  methods  of  investigation.  To  accomplish  further  inveatigetiona, 
there  must  be  instruments,  cari'ied  by  rockets  in  the  vicinity  of  these  planets  or 
transporting  them  to  the  surfact;^.  Depending  on  the  restilta  of  the  invest igationB# 
we  will  be  able  to  detemine  the  features  of  the  structure  of  the  planets  and  the 
physical  conditions  on  them,  the  meiins  of  further  study  of  the  planets,  the  ways 
and  dates  of  populating  them,  with  pctople. 

Rockets  help  to  fill  in  the  missing  links  and  in  studying  other  planets  of 
the  Solar  ^stem*  Mercury,  red  hot  on  one  aide  axkd  buried  in  permanent  cold  on 
the  other;  the  thundering  atmoepJaare,  x&ysterioua  red  apace  and  ice -covered  aatel- 
litea  of  Jupiter;  the  encircling  ring  of  Saturn;  Neptune,  Uranus  and  Fluto,  loca¬ 
ted  at  greet  distances  from  the  c:>uz),;  the  xone  of  nuxLez^ous  aa.terolda.  Vfe  know  even 

1...  about  .11  of  the.,  oole.tial  bodi.a  than  about  the  neighbor,  of  th«  Earth. 


Rocket  zoethods  of  exploration  are  necesaary  for  the  study  of  comets »  stars 
and  stellar  syatex&s*  And  the  problem  is  not  only  in  the  possibility  of  i&anned  fli¬ 
ght  to  other  worlds.  Leering  the  limits  of  the  terrestrial  atmosphere.*  end  the 
transporting  of  optical  instruments  there  undoubtedly  enlarges  the  possibilities 
of  spectrometric  investigations  of  specific  celestial  bodies  in  those  portions  of 
the  spectrum*  for  which  the  atmosphere  is  an  inpenetrable  light -filter* 

CHAJ-TER  2 

Vhat  the  Rockets  Told... 

Concerning  the  fact  that  the  density  of  the  air  at  any  altitude  above  the  our- 
fece  of  the  Earth  is  equal  to  so  many  grams  per  cubic  centimeter;  the  energy  of  the 
charged  particles  in  the  radiation  belts  of  the  Earth  consist  of  so  many  thousand 
or  million  electronovolts;  annular  currents  exist  in  the  ionosphere  end  in  the 
radiation  belts  of  the  Earth* 

— Well,  vhat  of  it? — asks  some  reader.  —I  am  not  a  specialist,  this  does  not 
jueen  az^thlng  to  me*** 

This  is  true.  Each  individual  fact,  even  the  most  interesting,  means  little 
in  itself.  It  is  necessary  to  know  the  history  of  its  discovery  and  its  role  in 
the  general  coto^lex  of  knowledges  to  know  bow  to  present  in  a  logical  way  its  in¬ 
fluence  on  the  ulterior  development  of  our  knowledge  about  nature.  If  this  does 
not  occur,  not  one  firgure,  nor  one  fact  will  mean  a  thing,  whether  it  la  a  eepa*- 
rately  read  letter  or  even  a  word  in  the  moat  intexeating  book* 

Benetration  into  outer-space  and  the  possibility  of  immediate  measurement  of 
any  amounts  does  not  indicate  their  chaotic,  randan  accumlation.  Above  all,  we 
must  obtain  authentic  data  for  the  Terification  of  any  auppoeitions  concerning 
the  structure  of  the  Earth,  Solar  System,  the  Universe  or  even  singly  a  small  ape- 
cifie  corner  in  them  for  solving  any  disputable  question.  Penetration  into  apace 
is  necesaary  in  order  to  find  the  key  to  the  nyateiy  of  the  mechaniam  of  natu¬ 
ral  proceaa,  which  ve  encounter  in  life* 


The  Rocket  is  a  veapop  of  science.  Sclentiats  of  joany  countries  in  their  own 
territories  and  in  oceans  imrefltigate  the  physics  of  the  atmospheric  processes  with 
the  aid  of  rariouB  direct  and  indirect  methods*  But  inrestigatibna  into  specific 
areas  did  not  provide  a  general  picture*  and  even  if  the/  were  conducted  at  large 
adjacent  parts  of  the  Earth*  it  was  frequently  impossible  to  tie  them  together* 

It  was  explained  that  they  existed  in  a  different  time,  by  various  equipment,  the 
reading  of  which  is  difficult  to  compare,  or  observations  at  any  part  were  not  exe¬ 
cuted.  And  this  already  can  be  compered  to  a  books,  in  which  there  is  no  complete 
subject,  the  separate  chapter  are  badly  tied  together,  end,  in  addition,  the  majo¬ 
rity  of  the  pages  are  tom  out.  Try  to  understand  its  contents} 

Over  a  certain  periorl  of  time,  scientists  of  many  countries  decided  to  conduct 

m 

a  detailed  observation  over  the  natural  proces sea  in  the  entire  planet*  This  gran¬ 
diose  scientific  undertaking  received  the  name  of  the  International  Geophyalcal 
Year  (IGY).  It  was  conducted  in  1957~1958. 

Thousands  of  terrestrial  stations,  hundreds  of.  expedition  ships  conducted  regu¬ 
lar  measurements  in  various  parts  of  the  planet.  A  white  xmpopulated  continent— 
Antarctica--  was  covered  with  a  network  of  scientific  atatlons,  several  driftix^ 
stations  operated  on  the  ice  of  the  polar  baasin* 

And  the  atmosphere?  Radio-  and  aircraft  sounding  makes  it  accessible  up  to 
altitudes  of  two  to  three  tens  of  kilccneters*  This  is  insufficient  for  studying 
the  general  structure  of  the  atmosphere.  An  entry  into  its  upper  layers  is  necaa- 
saiy*  Investigatioztf  beyond  the  boundaries  of  the  dense  atmosphere  are  needed  also 
for  studying  the  ionoaphere,  tha  flow  of  radiation  of  the  Sun  at  its  outlets  or  at 
least  the  place  where  it  breaks  into  the  atiiiiibs|%6re  of  the  Earth,  causing  ita  io¬ 
nization,  heating  and  motion* 

Here  is  where  the  irreplaceable  rocket  methods  of  investigation  coma  in* 
Towards  the  beginning  of  the  IGY  they  were  sufficiently  well  developed  and  widely 
utilized  in  the  Soviet  Union  and  in  the  n*S*A. 
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Hov  l8  rocket  sound izi^  of  tha  staospbere  eccoopllshed? 

The  Tertlcally  launched  rocicet  carries  equipo^nt  \diich  zDeasures  the  pressure 
of  the  atmosphere •  temperature#  ion  compos ition.  radiation  of  the  Sun#  cosmic  rays 
and  so  forth  on  the' ascending  and  descending  portions  of  the  trajectoxy*  The 
instrument  readings  are  transmitted  to  the  Earth  with  the  aid  of  red ioteleme trio 
devices  or  measures  ere  applied  to  return  the  rockets  to  Earth  yith  the  registered 
results  of  the  meesurezaents. 

The  launching  of  a  rocket  can  be  done  both  imnediately  from  the  Earth  and 
from  a  balloon  elevated  to  a  great  altitude  and  acting  as  the  first  stage  of  the 
rocket.  Such  a  launchixig  plan  permits  the  obtainment  of  gains  in  altitude  by  the 
attainable  rocket.  But  a  rocket  that  can  be  launched  with  a  ballon  slowly  passes 
the  lower  layers  of  the  atmosphere  and  cannot  be  useful  for  observation  of  rapidly 
changing  phenomena#  as#  for  exau^le#  the  fleshes  on  the  Sun. 

What  axe  the  results  of  the  rocket  explorations  of  the  atmosphere  that  were 
conducted  in  the  Soviet  Union?  With  the  aid  of  rocket  investigations  information 
is  obtained  concerning  the  density  of  the  air  end  the  temperature  of  the  upper 
layers  of  the  stratosj^re  according  to  altitude#  and  meteorological  sounding  of 
the  stratosphere  is  carried  out.  The  program  of  sounding  is  constructed  in  such  a 
manner  as  to  obtain  data  concerning  the  distribution  of  these  magnitudes  in  various 
latitudes  of  the  globe#  to  recognize  their  chaxigea  during  a  day  and  from  season  to 
season.  In  terms  of  the  language  of  geophysics#  to  study  their  latitudinal#  daily 
and  seasonal  variations# 

An  in^ortant  feature  of  the  Soviet  rocket  explorations  is  the  striving  to  ob¬ 
tain  possibly  a  greater  quantity  of  date  in  the  process  of  each  launching*  and  to 
make  the  experiments  full-scale.  The  changes  in  any  of  the  values  can  depend  on 
the  changes  in  some  other  values.  We  can  confidently  judge  concerning  the  physi¬ 
cal  connections  of  these  or  any  values  can  be  only  in  a  case  when  all  data  on  the 
changes  in  xz^ny  parameters  obtained  in  this  launching  is  at  the  disposal  of  the 


40 


experlmentor.  Froo  a  scleDtific  point  of  Tiev,  auch  an  experiment  ia  undoubtedly 
more  Taluable  than  if  all  the  measurings  ccmpoaing  it  could  be  done  in  Tarioua  poe* 
Iceta  ax^  at  a  different  time* 

Such  full^cale  experiments  were  accomplished  in  geophysical  rockets*  The 

* 

exclusive  possibilities  for  this  created  greet  powers  of  the  engines  of  the  Soviet 
rockets.  All  the  necessary  equipment  and  experimental  eniiusls  were  able  to  be 
placed  in  the  instrument  containers* 

With  vhat  is  connected  the  arrangement  of  biological  experiments  for  explai-* 
ning  the  influence  of  specific  conditions  of  rocket  flight  in  the  upper  atmosphere 
end  its  physical  conditions  on  the  state  of  the  enimals?  An  important  feature  of 
such  rocket  explorations  is  the  recovery  of  the  rockets  and  instrument  containers 
upon  their  fall  to  the  Earth.  This  permits  an  unharmful  recovery  of  the  instru* 
ments  and  experimental  animals.  Many  of  them  are  already  veterans  of  space  flights 
and  repeatedly  ascended  to  the  surface  of  the  Earth's  air  ocean* 

In  the  Soviet  Onion  during  the  IGY  and  an  additional  periods  the  International 
Geophysical  Ck>llaboration  (IGC)»  which  encacnpassed  all  of  1939#  173  rocket  laun«* 
chings  (125  during  the  IGY  and  ^0  during  the  IGC)  were  made*  In  coorespondence  with 
the  program*  these  launchings  were  made  in  polar  areas  — *  on  Kheysa  Island  (Franz^ 
Josef  Land)  and  near  the  Mimyy  Soviet  South  Pole  Observatoxy  (from  8hip*board}| 

In  the  northern  waters  of  the  Pacific  Ocean;  in  the  equatorial  latitudes  (also 
from  8hip**board)  •  I58  meteorological  rockets  and  1?  geophysical  rockets  were 

latched* 

Rocket  sounding  of  the  atmosphere  according  to  the  IGY  program  waa  also  eon* 
ducted  in  the  USA  and  to  a  smaller  extent  in  Japan  and  England*  Several  American 
rockets  were  launched  by  Canadian  acientiata.  Can  we  aaaume  that  the  entire  gldbs 
was  oncoa^aased  by  the  rocket  aoundixxgt 

This  ia  all  good*  but  ia  it  really  enough?  Vhat  ia  the  rocket  could  have 
bbtained  aciantifio  information  not  only  over  one  certain  point*  but  osar  Isrsa 
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territories,  and  during  long  time  intervals.' 


Geophysical  rocketa  at  the  moment  of  launching.  These  i>oyerful  rooketa  earxy  many 
different  kinds  of  instruments  to  an  altitude  of  several  hundreds  of  kilometers. 

The  significant  payload  of  the  geophysical  rockets  penal ta  ue  to  seke  complex  ex¬ 
periments  and  to  obtain  in  each  launching  data  vhich  can  be  cQopored  with  one  ano¬ 
ther.  The  large  payload  also  permits  us  to  conduct  blologioail  experiments  on  the 
geophysical  rockets. 

A  rocket  engine  cannot  maintain  a  rocket  at  an  altitude  for  a  long  time;  it 
is  necessary  to  search  for  other  methods  ^f  overcoming  grsvitstiOh* 

Nature  pointed  out  them  to  mans  the  motion  of  the  Moon  around  the  £arth«  the 
motion  of  the  Earth  and  other  planets  arouz^  the  Sun* 

It  is  neoessaiy  to  give  horizontal  apeed^of  s  detsxinined  amount  to  the  inetru- 
msnt  container!  enough  to  move  it  along  a  oloeed  orbit  around  the  planst»  --  to 
orsate  an  artificial  Earth  aatellite* 
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Nov  satellite  is  an  ordinary •  faioiliar  vordt  found  in  eTery  language.  Jour 
or  five  years  ago.  in  the  preparation  period  of  the  IGY •  e  declaration  of  the 
goremjDents  of  the  Soriet  Union  and  the  USA  concerning  the  intentions  of  these 
countries  in  launching  artificial  satellites  according  to  the  IGY  program  soiinded^ 
if  you  please*  e^en  somevhst  fantastic* 

The  vide  reclaim  in  the  USA  created  an  impression  of  full  readiness  of  this 
country  for  launching  satellitea.  But  the  first  satellitea  vere  launched  in  the 
Soviet  Union.  And  vhat  satellites!  Not  those  miniature  in  size  and  weight*  which 
the  USA  launched*  but  gigantic  geophysical  stations*  flying  laboratories  with  ex¬ 
clusive  possibilities  for  carrying  out  complex  scientific  experiments. 

The  first  Soviet  satellite  In  its  shooting  motion  visible  at  ecy  point  of  the 
Earth  destroyed  the  myth  of  foreign  propaganda  concerning  the  technical  backward¬ 
ness  of  the  Soviet  Union* 

Soviet  scientists  were  not  striving  towards  the  solution  of  partial  problema* 
but  began  to  make  experiments  on  the  satellite  universal* 

This  brought  about  great  difficulties.  It  could  easily  be  accepted  that  sa¬ 
tellite  investigations  could  prove  to  be  unsuccessful  only  due  to  incorrect  esti¬ 
mations  of  the  factors  to  be  measured*  The  physical  conditions  on  the  satellite 
itself  could  explicate  the  work  of  any  instrument.  It  followed  to  approach  the 
solution  of  these  problems  step  by  step*  think  out  eveiy  step  of  the  investigations* 
tiy  to  obtain  the  maximum  scientific  effect*  All  these  considerations  specified 
the  sequence  of  the  experiments*  which  wen  conducted  on  Soviet  artificial  Earth 
satellitea*  . 

The  first  Soviet  satellite  permitted  the  obtainment  of  data  on  the  upper 
ionosphere  end  on  the  conditions  for  providing  radio,  coomml^t ions  with  the  ae- 
tellite  and  on  the  temperature  conditions  inside  the  eatellita.  This  was  neees- 
aary  in  order  to  explain  the  conditions  in  which  the  instrumenta  nuat  have  ope¬ 
rated  and  the  exiatanee  of  the  flnt  space  traveler  —  a  dog  named  Layka*  who  left 
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the  planet  os  the  eecood  satellite  on  3  November  1957« 


The  Flret  Soviet  Artificial  Barth  Sate^ltaa 

a  "This  gleaming  sphere  la  the  firat  artifioial  Earth  aatellite  in  the  vorld. 

It  vaa  launched  in  the  Soviet  Union  on  4  October  1957r  the  year  oonmeawratisg  the 
100th  anniversary  of  K.  E.  Tslolfcovskiy's  birth,  the  year  in  vbioh  hia  foraaigbt 
was  transformed  into  life,  a  aymbol  of  the  beginning  of  the  apabe  aga>  The  first 
artificial  aatellite  permitted  planetary  explorations  of  the  density  Of  the  etmo* 
sphere  and  the  ionosphere,  and  the  temperature  conditions  of  the  aatellite. 
b'^The  second  artificial  satellite  permitted  the  braadening  and  expansion  of  the ' 
orogram  of  geophysical  investigations,  beginning  with  the  launehiag  of  the  first 
satellite,  (continued  on  next  page} 
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The  lare^e  weight  of  the  satellite  permitted  a  biological  experinient  to  be  conducted 
on  it»  in  order  to  study  the  influence  of  prolonged  space  flight  on  a  llYing  or-* 
ganism. 

c--The  third  Soviet  S8tellite»  as  both  of  the  two  predecessors,  was  launched  ac- 
cording  to  the  program  of  the  Intez^iational  Geophysical  Year.  The  large  quantity 
of  various  instruments,  located  on  the  satellite,,  permitted  the  performance  of 
experiments  in  studying  the  upper  atmosphere  and  outer*Space,  the  obtainihent  of 
many  comparable  results.  The  launching  of  the  third  satellite  helped  the  Soviet 
scientists  to  immediately  carry  out  all  the  corresponding  divisiona  of  t..e  IGY 
program,  ta.<en  on  by  the  Soviet  Union* 

The  second  satellite,  by  way  of  a  biological  experiment,  permitted  the  eati* 
mation  of  the  amounts  of  cosmic  radiation  in  various  geographical  latitudes,  the 
discovery  of  the  polar  areas  of  the  outer  zone  of  the  Earth's  radiation  belts • 
ax^  the  careful  preparation  end  conductance  of  experiments  on  the  third  satellite* 
The  third  satellite,  launched  on  13  May  1933*  weighed  13^7  hg.  Only  the 
weight  of  the  equipment  and  power  aourcoa  waa  9^3  kg*  This  was  reflected  in  the 
striving  of  the  Soviet  scientists  for  the  complexity  of  the  investigation  and 
greater  powers  of  the  Soviet  rockets* 

This  satellite  permitted  the  accomplishment  of  an  entire  division  of  the  IGY 
program,  taken  on  by  the  Soviet  Union*  It  made  over  10,000  revolutions  around  the 
Earth*  The  use  of  solar  batteries  as  power  sources  permitted  the  obtainment  of 
scientific  information  during  a  large  interval  of  time,  taking  up  a  significant 
portion  of  the  IGY  and  all  of  the  IGC  period. 

In  193^  Axoerican  satellites  also  took  part  in  the  IGY  program*  The  first  of 
them,  ^Explorer*!”,  was  launched  on  1  February*  Due  to  the  small  power  of  tha  ro¬ 
ckets  on  the  first  American  satellites  it  was  impossible  to  distribute  a  auffi- 
eient  amount  of  the  equipment.  Their  launching,  as  a  rule,  took  on  the  character 
of  a  partial  physical  experiment*  A  satellite  with  a  full-scale  program  of  in- 
rest  igat  ions,  ”Explorer-VII*,  was  launched  only  at  the  end  of  1939* 

It  is  impossible  not  to  note  the  Intemationality  of  the  investigationa  with 
the  aid  of  satellites*  Seientista  of  all  countries  could  follow  their  morementa 
and  receive  radio  signals*  Thera  are  several  reasons  for  this*  In  the  first 
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place*  the  Soriet  eatellitee  had  a  large  deviation  of  ortlta  toward  the  plane  of 
the  equator  and  could  therefore  be  obaerved  over  the  territory  of  any  country* 
Secondly*  the  large  dimensions  of  the  Soviet  aatellitea  alleviated  the  performance 
of  optical  and  photographic  observations  of  them*  In  the  third  place*  the  large 
power  of  the  radio  transmitters  of  the  Soviet  aatellitea  alleviated  radio  tracielng* 
and  the  operating  frequencies  of  these  satellites  (20  and  40  cps)  differing  frcoi 
the  frequencies  of  the  American  satellites  (108  cps)  permitted  the  accoapllahment 
of  ionospheric  investigations  (on  the  basis  of  observing  the  passage  of  radio  waves 
through  the  ionosphere) » 

In  its  motion  a  satellite  envelopes  larger  spaces*  it  exists  for  a  long  ti]&e« 
end  the  solar  batteries  prolong  the  operation  of  its  inatruments.  Does  this  mean 
that  rocket  sounding  has  no  x&eaning  for  satellites?  Of  course  not*  A  aatellite 
cannot  move  along  an  orbit  lower  than  altitudes  of  approximately  l60— 170  km* 

The  whole  thickness  of  the  atmosphere  lover  than  these  altitudes  la  inaufflclent 
for  direct  investigation  from  an  artificial  Earth  Satellite*  A  satellite  does  not 
offer  the  possibility  of  performing  a  vertical  cut  of  the  atmosphere*  It  cannot 
conduct  measuring  in  a  given  point  in  acy  desirable  moment  of  time.  In  this  ara 
basic  short -comings  of  it  in  compax'ison  to  rocket  sounding*  Consequently*  only 
an  intelligent  COTiputetion  of  the  investigations  with  the  aid  of  rockets  and  satel¬ 
lites  can  present  a  clear  picture  concerning  the  structure  of  the  atmosphere*  its 
motions* 

The  study  in  the  Soviet  Union  and  USA  of  .the  atmosphere'  with  the  aid  of  roc¬ 
kets  and  satellites  according  to  the  IGY  program  jpemitted  the  obtainment  of  the 
first  reliable  infonaation  concerning  it*  Investigations  with  the  aid  of  rockets 
and  artificial  satellites  of  the  radiation  of  the  Sun  and  the  Earth's  xaagnetlc 
field  permitted  the  discovery  of  a  radiation  zone  around  the  Earth*  the  lonoephere 
and  outer*iono8phere  currents* 
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The  International  Geophysical  Year  was  not  even  oirer  and  new  tasks  vere  faciz^ 
the  Investigators. 

Our  powerful  I  technically  perfected  rockets  brought  into  orbit  satellites  of 
enormous  weight,  equipped  with  a  large  amount  of  scientific  apparatus.  This  cx>ea* 
ted  favorable  conditions  for  conducting  scientific  investigations.  It  could  al* 
ready  be  seen  then,  that  in  the  power  of  Soviet  science  was  not  only  the  entxy  of 
the  satellites  into  oibits  near  the  Earth,  but  al^o  in  xeaebing  the  remote  eDvi«> 
rons  of  the  Earth,  and  actually,  the  Soviet  rockets  soon  overcame  the  next  space 
barrier. 

The  first  space  rocket  was  shot  up  on  2  January  1939  aide  of  the  Moon, 
and  going  on  a  given  trajectory  in  an  immediate  distance  from  the  permanent  satel* 
lite  Earth,  went  into  orbit  around  the  Sun,  and  became  the  first  artificial  pla* 
net.  In  this  manner,  the  second  cosmic  velocity  was  overcome,  or  the  velocity  of 
liberation,  equal  to  11.2  kzn/sec.  at  the  surface  of  the  Earth.  The  body,  having 
obtained  this  velocity,  always  leaves  the  Earth's  gravitational  field. 

The  iczoadlate  study  of  the  Moon  was  the  purpose  of  the  next  launchings. 

The  second  Soviet  space  rocket,  which  took  off  on  12  September  1939f  reached  the 
surface  of  the  Moon  on  14  September,  end  was  established  there  as  a  syndbol  of 
jzmn's  creativity  over  the  forces  of  nature,  the  banners  of  the  Soviet  Union. 

The  fundamental  purpose  of  this  first  interplanetary  flight  was  the  continue* 
nee  of  the  explorations  of  outer-space,  the  nearer  regions  of  the  Earth  and  the 
Moon  and  the  Moon  itself.  The  great  power  of  the  engines  of  the  multi -etage  roc* 
ket  pennitted  the  secooiplishment  of  a  complex  experiment,  the  obtainmant  of  the 
first  information  on  the  physical  features  of  the  natural  satellite  of  our  planet. 

r 

The  launchings  of  the  Soviet  aatellitea  and  the  first  apace  rockets  were 
distinguished  by  high  precision.  The  third  Soviet  space  rocket  entered  on  4  Oc* 
tober  1959  into  a  complex  spatial  orbit  around  the  Earth  ai^  Moon  and  launched 
a  autoenatic  interplanetary  station.  Thic  station,  on  coomanda  from  the  Earth, 
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orientated  the  photo  devlcea  Inatalled  on  it  to  the  Moon*  For  forty  minutea  it 
photographed  the  reverae  Inacceaaible  examination  of  aide  of  the  Moon  from  the 
Earth*  proceeded  the  photographa  obtained  and  then*  upon  approaching  the  Earth* 
it  tranamitted  theae  photographs  and  aent  them  to  the  people.  On  the  claims  of 
the  first  dlsoorererSf  the  Soviet  scientists  gave  names  such  as  nev  *8ea*«  '^moun* 
tain**  *cirtiue*.  An  Atlas  of  the  reverae  aide  of  the  Moon  was  published  by  the 

t 

Riblishing  House  of  the  Academy  of  Sciences  USSR*  and  in  it  are  shown  the  results 
of  tbia  oomplox*  distinctively  accomplished  space  flight. 


I 

o 


The  first  Soviet  space  rocket.  General  view  of  the  noae  cone  (a)  and  instruiMnt 
capaule  (b).  Launched  2  January  1939*  'This  was  the  first  space  orsft  orsated  by 
human  hands*  which  differs  from  artificial  satellitas  in  that  it  never  returns  to 
Earth.  Of  course*  it  is  impossible  to  exclude  the  possibility  that  man  will  be 
able  to  ultimately  find  it  in  interplanataxy  ai>aoaa  and*  returning  to  Earth*  place 
it  in  a  musaum.  It  served  ua  to  a  greater  extent  than  NanSsn.^a  *friun**  Heirdal*a 
*Kon-Tiki*  or  even  the  boat  of  Bater  I.  scientific  apparatus*  locstsd  in  ths 
capsule  of  the  rocket*  permitted  the  obtainnent  of  the  first  dsts  on  the  physical 
processes  in  interplanetary  apace  and  in  the  vicinity  of  ths  MoOn. 

The  launching  on  12  February  19^1  of  s  Soviet  rocket  to  Fsnus  was  a  new  and 
great  achievement  of  science  and  technology.  It  ia  known  that  for  such  a  flight 
inccoparibly  higher  accuracy  ia  required  than  anything  pravioualy  achievad.  The 
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accuracy  of  the  aucceaeful  flight  ia  aren  more  aatonlalalng*  aince  the  flight  of 
the  space  rocket  and  the  automatic  atatlon  located  on  it  vaa  eccompliahed  aocording 
to  an  original  I  not  earlier  uaed  plant  the  rocket  waa  launched  from  a  heavy  arti¬ 
ficial  Earth  aatellite.  It  in  turn  led  the  automatic  interplanetary  station  on  a 
trajectory  towards  Venus. 


Automatic  Interplanetary  Stationi  Guided  into  Oitit  by  the  TA^ird  Soviet  Space  Shin, 

a--Ceneral  view  of  the  station  oh  mounting  cart* 

b--Ciagram  of  photographing  the  Moon*  ? 

AIS  the  first  automatic  inatallationi  which  went  towards  our  coapic  neighhor» 
the  Moon.  In  obliging  the  wish  of  the  people  whe  sent  it  up*  the  AtS  photographed 
the  Inviaible  side  of  the  Moon  and  transmitted  the  photoglpep^  obtained  to  the  Earth 
together  with  the  results  of  other  expetiaents  in  th»  study  of  ^outer-apace  • 

At  the  end  of  May  1961  the  station  oroaaad  .the  orbit  of  Vanue  in  a  p6int,  where 

Venus  turned  out  to  be  at  approximately  this  time*  ^ha  dletanoe  between  thie  msetix^ 

point  and  the  Earth  cons  ia  ted  of  approximately  80  s4111oa  kp*: 

This  ia  not  the  shortest  distance  befween  Seirth  ^and  VettUa*  which  ie  approki*^ 

metely  equal  to  40  million  km*  What  apaoified  auoh  a  eelectien  of  a  maeting  point? 

The  fact  that  at  the  shorteat  distance «  Venue  le  located  between  the  larth  and  the 

Sun*  The  radio  emiaeion  of  the  Sun  can  emother  traaealeaion  from  en  interplanetary 

atationt  and  ocmsuni  oat  ions  with  it  turns  out  to  ba  impoaeibla*' 


iutomatic  interplanetaxy  fltofc  iont  lau¬ 
nched  to  Venue  12  February  19^1 1  on 
mounting  platfonu  (a)  and  diagram  of 
ita  inatallations  (b)* 

Id  the  second  half  of  May  it  cazoe 
oloee  to  Venue  t  paaaing  itt  according 
to  calculated  data*  at  a  distance  laaa 
than  100  thousand  km.  This  la  a  result 
excluaiva  in  ita  precision. 

The  launching  of  the  AIS  was  accompli¬ 
shed  from  a  heavy  artificial  Earth  sate 
Hite*  guided  onto  circular  orbit  by 
a  powerful  rocket. 


Ray  to  (b):  1.  Spike  antennas  2.  Small-direction  antennal  3*  Heat  units; 

4*  Solar  batteries ;  5.  Unit  of  precise  solar  and  astral  orientation; 

6.  Barebolio  antexma;  7*  Charged  particle  catcher;  8.  Magnatomater  unite ;  ^ 

9«  Earth  orientation  unit.  * 

The  weight  of  the  automatic  interplanetaxy  station  ia  643.3  "^^la  ia  not 

simply  a  technical  record  like  those t  which  the  aviation  federation  regiatera. 

In  space  8hipa»  in  interplanetary  stations  and  in  satellites  it  is  impossible  to 
carry  an  szceaa  load  into  orbit.  Every  gram  of  tbair  weight  worka  and  bears  deter¬ 
mined  reaponaible  duties  according  to  the  aaaignad  program  of  iavest tgat iona  and* 
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transmita  their  results  to  Earth* 

The  weight  of  the  automatic  interplanetary  station  —  this  is  the  scientific 
apperatUB  for  investigating  cosmic  radiation#  magnetic  fields#  into rpl ana t ary  mat* 
ter  and  registering  collisions  with  micrometeora.*^  The  weight  of  the  station  ** 
this  is  the  system. for  regulating  the  tamperature  inside  it  to  assigned  limits#  a 
radio  system#  designated  for  transmitting  scientific  information  and  reports  on 
the  operating  conditions  of  all  systems  and  units.  The  weight  of  the  station  -- 
this  consists  of  the  chemical  power  sources,  the  solar  oatteries#  the  system  of 
solar  orientation#  elements  of  the  construction  etc* 

In  the  15  May  i960  launching  a  series  of  experiments  was  started  on  guiding 
space  ships  weighing  more  than  four  exKi  a  half  tons  onto  the  ortit  of  *the  Earth 
satellite.  The  orbits  of  these  ships  were  practically  exactly  round#  which  testi¬ 
fies  to  the  high  accuracy  of  their  entry# 

Three  ships#  according  to  a  planned  program#  were  returned  to  Earth  together 
with  all  the  scientific  apparatus#  with  "zoological  gardens"  on  the  ships#  This 
problem  could  not  be  solved  without  reliable  stabilization  of  the  ship  in  flight# 
precise  work  of  the  engines  and  the  entire  complex  of  landing  gear* 

The  precision  of  the  guidance  of  the  Soviet  rockets  was  demonstrated  in  this 
experiment  not  oiily  as  a  result  of  the  entry  of  the  space  ships  into  orbit.  Tbs 
second  space  ship  flew  in  the  course  of  24  hours  on  a  path#  approximately  equal  to 
the  distance  to  the  Moon  and  back.  Then#  with  the  greatest  precision  for  the  first 
experiment#  (the  deviation  consisted  of  less  than  10  km)  it  landed  in  the  sasignad 
region.  Another  part  of  .this  landing  atands  outt  it  was  i>erfoimed  so  accurately# 
that  not  one  of  the  animals  located  in  the  ship  and  capsule  suffered,  and  tbs  ship 
itself  turned  out  to  he  completely  suitable  for  utilization  again. 

The  fourth  and  fifth  space  ships  landed  precisely  in  the  assigned  region. 

The  successes  of  the  develojment  in  the  USSH  of  rocketry  and  space  explorations 
is  impossible  to  e>plain  by  good  luck.  Our  country  has  a  powerful  technical  base# 
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az^  qualified  speclellsta.  The  economic  and  aocialist  structure  of  our  aoclety 
made  the  success  of  the  Soviet  Union  regular* 

The  rockets  end  satellites  creatrd  exclusive  possibilities  for  a  number  of 
sciences:  geophysica,  estronosz^yt  biology*  meteorology  *  geolo^  and  others.  They 
made  a  realistic  statement  of  such  problems*  which  were  hard  to 'dream  about  even 
ten  years  ago*  Seme  of  them  are  already  being  successfully  solved. 

K.  E.  Taiolkovskiy  called  the  Earth  the  crsdle  of  the  mind.  The  first  •glance* 
of  the  instruments*  sent  beyond  the  limits  of  the  atmosphere*  was  directed  namely 
to  the  side  of  this  cradle*  the  first  artificial  Earth  satellites  were  geophysical. 
They  were  designated  for  eccomplishing  scientific  investigations  accordixxg  to  the 
program  of  the  Intemstional  Geophyatcal  Year. 

What  scientific  results  are  Obtained  with  the  aid  of  rockets  and  satellites? 

Radiation  belts*  The  mechanism  of  the  motion  of  charged  particles  is  not  com¬ 
plex.  Under  the  action  of  a  magnetic  field  of  the  Earth  they  begin  to  move  along 
magnetic  power  lines*  at  the  same  time  revolving  around  them.  The  trajectory  of 
the  motion  of  the  charged  particles  as  if  •climbing*  to.  the  magnetic  power  line# 
appears  to  be  spiral.  Depending  on  the  energy*  the  mass  of  the  particles*  the  place 
and  direction  of  its  motion  in  the  Earth’s  magnetic  field*  the  character  of  the 
trajectory  of  the  particles,  •selection*  of  any  rvignetlc  power  line  on  which  it 
will  "climb*,  will  be  determined. 

But  from  what  has  been  said*  it  does  not  follow  at  all  that  a  particle  fell 
into  a  trap.  It  would  seem  that  it  must  pass  along  a  power  line  and  lose  its  ener¬ 
gy  upon  approaching  towards  the  Earth. 

So  it  would  be*  if  in  the  approach  to  the  magnetic  pole  the  particle  were  not 
to  overcome  the  resistance  of  the  thickening  magnetic  power  lines.  It*  as  in  the 
resistance  of  a  spring  in  a  mechanical  motion*  slows  down  the  motion  of  the  parti¬ 
cle  along  the  magnetic  power 'line.  Then  the  particle  atops  and  begins  to  move 
backwards .  It  is  as  if  thrown  out  by  the  magnetic  field  from  the  polar  area  along 
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tht  •aioe  povar  ll&e«  This  roTeree  motion  gradually  is  aoeelerstedt  In  tbs  point 
of  passage  of  magnatic  equator  the  Telocity  of  tha  particle  raacbaa  the  greatest 
talus*  Than»  as  it  approaches  another  magnetic  pole  of  the  Earth*  alowix^  dovn 
again  begins*  This  phenouienon  is  repeated  again  and  again. 


Photograph  of  the  Earth  from  a  high -altitude  rocket*  Ths  Earth  is  seen  from  an 
altitude  of  several  huxkdred  kilometers.  The  rapid  flight  arouM  the  Earth  by  the 
aatellitet  the  utilization  of  complex  and  precise  apparatus  led  to  the  fact  that 
now  ve  are  studying  our  planet  as  a  whole.  We  can  detemine  its  exact  shape*  study 
the  magnetic  field  at  great  distances  from  the  terrestrial  surface*  examine  details 
of  atmospheric  phenomena  and  study  the  general  regmaritiea  of  atmoapharlc  and 
marine  movements •  which  is  extremely  neoeaaery  for  a  concept  of  the  physical  meoha- 
niam  of  the  natural  procasses.  It  is  in  turn  necessary  for  fora-oaating  such  pro¬ 
cesses*  and  ultimately  for  active  intervention  of  men  into  them* 

a 

The  aurora  borealis  is  an  exceptionally  beautiful  sight*  It  occurs  at  alti¬ 
tudes  from  approximately  one  hundred  to  one  thousand  kilometers.  Its  sppearanos 
is  accompanied  by  magnetic  stonoe.  An  attempt  to  phyeioally  explain  this  phencmen 
led  many  scientists  to  the  conclusion  that  the  aurora  borealis  is  caused  by  obsr- 
ged  part  idee*  caught  by  a  magnetic  field  and  held  In  it  for  a  long  time*  This 
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proposal  waa  expreased  acd  pt^aically  foux^ad  baelc  in  1911* 

Id  the  beginning  of  the  rocket  and  satellite  inxeatigatlona  of  the  Earth's 
atmosphere  the  task  of  studying  these  particles  caught  by  a  megnetic  field  had  not 
been  set.  Therefore*  to  a  certain  extent*  the  result  obtained  by  the  Soviet  scien* 
tists  proved  to  be  unexpected  upon  studying  cosmic  rays  on  the  second  and  third 
Soviet  artificial  satellites*  and  then  by  American  scientists  on  ■Explorar-III* 
and  •Explorer-IV"* 

This  unexpectedness  is  not  only  in  the  discoveiy  of  an  area  of  increeaed  in* 
tensity  of  radiation*  an  increase  in  the  quantity  of  particles  of  high  ex^rgy* 
falling  into  the  registering  instruxxxent  in  a  unit  of  time*  but  in  the  divergence 
of  the  data  obtained  by  Soviet  and  American  investigators*  With  the  aid  of  the 
second  and  third  satellites  a  sharp  increase  in  the  intensity  of  cosxide  radiation 
with  an  increase  in  geographic  latitude  and  eiznulteneous  increase  in  altitude  was 
discovered*  The  results  obtained  by  American  scientists  told  of  the  increase  in 
intensity  of  radiation  with  altitude  and  of  the  absence  of  the  dependency  on  lati* 
tude* 

It  was  clear  that  the  increase  in  intensity  of  radiation  waa  due  to  the  cap* 
ture  of  these  particles  ax^  the  holding  of  them  in  an  unusual  trap  by  tbs  Earth*B 
megnetic  field*  But  what  did  the  divergence  explain?  Maybe*  the  secret  lies  in 
the  peculiarities  of  the  Dibits-  of  the  satellites  and  in  the  structure  of  the  radia* 
tion  zone  around  the  Earth? 

The  Soviet  satellites  had. greater  inclination  of  orbital  plane  towards  tha 
equatorial  plane  than  the  American  satellites*  which  permitted  them  to  reaeb.tba  .. 
polar  zones*  but  on  the  other  hand*  they  had  smaller  altitudes  of  apogee^.  This 
means  that  it  would  be  completely  possible  to  assume  that  the  zone  of  redlation 
has  6  complex  structure.  Its  "internal  zone**  beginning  at  great  altitudes*  was 
practically  not  reached  by  the  Soviet  satellites.  But  the  lower  edge  of  this  zone 

i  Apogee  -*  the  greatest  distance  from  the  earth's  surface  , to  an  orbital 
point  of  a  satellita* 
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was  oaptured  by  An^rican  aateXlitea.  The  "external  zone*t  located  at  Tery  great 
diatencea  frooD  the  terrestrial  surface  and  with  its  extremities  penetrating  com* 
paratively  deep  into  the  polar  atxaospbare*  was  discovered  by  Soviet  aetellitea. 

This  was  plausible*  but  inquired  verification*  vhich  could  be  accomplisbad 
only  by  zneans  of  a  vertical  cross  section  of  these  zones  or  belts  of  radiation* 

This  task  vas  set  before  the  launching  of  an  Ainericaa  rocket  to  the  Hoon  in  Decern* 
bcr  193s  and  at  the  launching  of  the  first  Soviet  space  ship  on  2  January  1939* 
During  these  launchings  the  structure  of  the  Earth's  radiation  belts  vas  subjected 
to  a  detailed  study. 

It  is  interesting  to  note  that  the  unsuccessful  attempt  of  the  iunerican  scien¬ 
tists  in  their  basic  goal*  to  put  a  rocket  on  the  Moon*  led  to  unexpected  succeas 
in  studying  the  structure  of  the  radiation  belts  of  the  Earth.  The  rocket*  having 
reached  an  altitxide  of  10?  thousand  km*  fell  back  to  the  Earth  and  in  this  isannar 
made  a  vertical  cross  section  of  the  radiation  zones  of  the  Earth  not  only  at  the 
ascending  portion  of  the  trajectory*  but  at  the  descending  portion  in  a  aocnewbat 
different  direction. 

The  proposals  concerning  the  structure  of  the  radiation  belts  of  the  Earth* 
which  were  made  after  their  discovery  with  the  aid  of  artificial  satellites*  were 
confirmed  as  a  result  of  the  launching  of  the  first  Soviet  space  ship  and  the  Ameri* 
can  rocket  *Pioneer-III".  The  following  launchings  of  Soviet  and  American  s pace 
ships  also  permitted  the  .obtainment  of  data  on  the  structure  of  the  radiation  belts 
of  the  Earth*  end  on  their  variations  in  the  course  of  time. 

Magnetoaieiers*  installed  on  the  Scriet  space  sbii>8*  provided  the  possibility 
of  discoverying  a  system  of  cuirents  in  the  radiation  helta  of  the  Earth*  that 
vas  not  only  the  best  information  of  their  existence*  but  to  a  certain  extent  cha* 
racteristic  of  their  mechanism. 

Additional  infonbation  *on  the  radiation  zones  of  the  Eer.th  vas  obtained  also 
with  the  aid  of  launchings  of  satellites  and  hlgh*altitude  rockets.  It  was  dis* 
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corered  that  these  ^ones  are  not  s>^za:«trical  rclatiTe  to  the  center  of  the  Earth; 
over  the  western  hemisphere  (over  Ainerica)  the  internal  zone  begins  at  an  altittide 
of  approximately  60C  km*  and  over  the  eastern  hemisphere  (over  Axistralia)  at  an 
altitude  of  about  l6C0  km*  The  reason  for  this*  as  one  might  guess*  consists  in 
the  peculiarities  of  the  structure  of  the  magnetic  field  of  the  Earth  --  in  the 
experiment  --  the  non-coincidencc  of  ita  "center*  with  the  geometric  center  of  the 
globe* 


The  radiation  zones  of  the  Earth.  This  is  a  cloud  which  is  colossal  in  its  dimen* 
sions  composed  of  charged  particles ,  caught  by  the  magnetic  field  of  the  Earth 
(N  and  S  north  end  south  geomagnetic  poles).  It  extends  for  several  tez^s  of 
thousands  of  kilometers  from  the  terrestrial  surface  and  consists  of  two  concentric 
extremities^zones :  external  end  internal*  The  external  zone  was  discovered  by 
Soviet  investigators  with  the  eid  of  the  second  end  third  artificial  satellites* 
the  internal  zone  was  found  by  American  investigators  by  means  of  "Explorer-III ■ 
and  "Explorer -IV*. 

KEY:  1*  Earth;  2*  External  area;  3*  Internal  area* 


This  non-coincidence  was  known  earlier#  after  grdrand  investigations  of  the 
magnetic  field.  But  the  data  obtained  'iq^on  studying  the  zones  of  radiation#  com¬ 
pelled  a  re -examination  of  this  experiment.  If  earlier  It  was  considered  to  be 
equal  to  ^00  km*  then  now  it  has  increased  to  3^^ 

The  internal  zone  has  a  maximum  distance  from  the  surface  of'  the  Earth  of 
approximately  2--3  thousand -km  and  ends  at  a  distance  of  3**4  thousand  km*  The 
external  zone  begins  at  a  distance  of  approximately  10—11  thousand  km#  has  a  maxi- 
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dlBtence  of  20  tbouaead  kx&  and  extf^nda  up  to  thousand  im  froo^  tha  surface 

of  the  Earth* 


Spectrup  of  energy  of  charged  particles  in  the  internal  radiation  zone  of  the  Eertlf* 
KEY:  1*  Protons/cm^  sec  Ster.  MeV;  2,  Kinetic  energy*  MeV. 

The  energy  of  the  particles  lies  along  the  horizontal  axis,  end  the  flow  of  charged 
particles,  or  the  intensity  of  radiation,  along  the  vertical  axis*  The  curve  in¬ 
dicates  the  relation  of  the  particles  of  various  energies  in  the  internal  radia¬ 
tion  hclt.  The  basic  part  of  the  protons  has  energy  of  about  100  MeV  end  the  rela¬ 
tive  nuDober  of  particles  with  an  energy  greater  than  200  MeV  is  Caspars tively  sxdsII* 


Upon  studying  the  zones  of  radiation,  it  was  established  that  the  internal 
zone  consists  of  basically  protons  %rith  high  energy,  about  100  million  electrono¬ 
volts  (MeV).  The  external  zone  mainly  consists  of  electrons  with  conperatively 
low  energy  —  3O-IOO  thousand  electronovolts. 

In  the  southern  part  of  the  Atlantic  Ocean  in  the  .  "internal  surface*  of  the 
radiation  zones  there  is  an  unusual  depression.  It..matche5  up  by  having  a  magnetic 
anomaly.  The  border  of  the  radiation  belt  descends  here  to  an  altitude  of  approxl- 
mately  3^0  km* 

Upon  a  study  of  the  radiation  belts  of  the  Earth  it  was  also  discovered  that 
the  external  zone  is  not  stable  in  time*  that  its  configuration,,  concentration  and 
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energy  of  its  perticles  change*  At  the  saae  tlAe,  the  intexnal  zone  reoalns  x^la* 
tlTely  stable* 

The  causes  of  these  changes  lie  in  the  inconstancy  and  ixiat ability  of  the 
•work*  of'  those  sources  of  charged  particles,  from  where  they  foil  Into  the  •mag* 
netic  trap^  of  the  Earth* 

Due  to  the  collisions  of  particles  of  the  radiation  belts  of  the  Earth  with 
ges  and  dust  particles  of  en  interplanetary  medium,  molecules  and  etocns  of  the 
exosphere  --the  uppermost  part  of  the  Earth's  atmosphere  --a  certain  quantity 
of  particles,  composing  the  belts  of  radiation,  constantly  loses  its  energy,  vdiich 
the  verietion  of  the  zones  of  radiation  of  the  Earth  in  time  to  a  certain  extent 
depends  on  the  irregularity  of  the  departure  of  the  particles;  the  concentration 
of  the  gas  and  dust  particles  in  interplanetary  space  is  greatly  changed*  .  Such  a 
proposal  is  not  very  probable,  more  so  that  the  relative  role  of  these  particles 
in  dispersing  the  particles  from  the  Earth's  radiation  belts  is  comparatively  small* 
This  means  that  the  instability  of  the  departure  of  the  particles  from  the 
radiation  zones  may  be  explained  by  the  variability  of  the  quantity  of  moleculea 
and  atoms  of  the  atmosphere,  with  which  collision  of  high-energy  particles  may 
occur*  Such  en  explanation  is  plausible* 

After  careful  processing  of  the  results  of  the  measurements  conducted  with  the 
aid  of  the  first  Soviet  space  ships,  date  was  obtained  on  the  fact  that  at  alti¬ 
tudes  of  30 — 75  thousand  km,  i*e.  beyond  the  limits  of  the  exterxul  radiation  belt, 
there  are  flows  of  electrons  with  energies  exceeding  200  eloctronovolts*  This 
permitted  the  assinnption  that  a  third  radiation  belt  also  exists*  Its  characteri¬ 
stic  is  a  large  intensity  of  flows  of  charged  particles  at  comparitively  aniall  ener¬ 
gies*  The  data  obtained  in  the  launching  of  the  American  rocket,  *Pioneer-V*,  in 
March  19^ t  confirmed  the  assxuz^tion  of  the  Soviet  sclent iats* 

The  flights  of  the  second  ax^  third  Soviet  satellite  ships  provided  the  pos¬ 
sibility  of  composing  a  chart  of  the  distribution  of  radiation  according  to  inten- 
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•  Ity  on  the  surface  of  the  globe 


Change  in  the  Intensity  of  Radietion  la  the  aadlatloa  Zones  In  the  Course  of  Tiiae* 

-  -  ^ 

Key:  1-  N2CI''I  ster.  sec;  2.  Intensity  of  radiation  in  radiation, 

belts;  3*  Trajectory  of  "Pioneer-III* ;  i;.  "Pioneer-IV*;  3*  Ascending  arm; 

6.  Descending  arm;  ?•  2nd  space  roclcet;  8.  let  space  roc^t;  9*  Thousands 
of  km;  10.  Magnetic  field  allowing  for  radiation  currents;  11.  2nd  space  roc* 
ket;  12.  1st  space  rocket* 

The  radiation  zones  of  the  Earth*  in  particular  the  external  zone*  are  not  stable 
in  time  and  space*  MeasurezLents  performed  on  various  spece  rockets  provide  sub*' 
stantlally  different  results.  It  is  characteristic  that  these  char4ge8  are  seen 
even  in  the  results  obtained  with  the  aid  of  the  Aioerican  rocket*  ”Pioneer*III* 
on  the  ascending  and  descending  arms  of  its  trajectory*  Deviations  in  the  amount 
of  stress  of  the  magnetic  field  from  caleulstlons  obtained  with  the  use  of  the 
first  and  second  Soviet  apace  rockets  and  eot^iled  In  the  lower  part  of  the  graph* 
influence  the  presence  of  large  current  systems  in  the  maximum  area  of  the  extemel 
zone  and  the  variability  of  these  systems  in  time* 


What  is  the  source  of  the  particles  for  the  radiation  zones  of  tbs  Earth? 

At  the  present  time  it 'is  accepted  to  consider  that  there  zaay  be  two  of  these 
sources.  One  of  them  is  the  Sun*  which  is  constantly  throwing  out  clouds  of  char* 
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ged  particles  of  high  energy »  part  of  which  can  be  trapped  by  the  Earth's  msgnetio 
field »  when  it  fells  into  the  "sphere  of  its  action** 

The  use  of  this  proposal  indicatea  the  close  connection  between  the  changes 
in  the  ertemal  zoncv  Its  dimensionst  intensity  of  radiation*  remoteness  of  radie* 
tiOD  maxiizumit  with  magnetic  storzLS  and  the  aurora  borealis.  The  aurora  borealis 
is  connected  with  the  change  in  solar  activity.  The  deta  possessed  provides  a  basis 
to  propose  that  the  closer  the  radiation  maximum  in  the  external  zone  is  to  the 
surface  of  the  l!artht  then  the  stronger  the  zi^gnetic  storm  was  •  which  was  preceeded 
by  the  formation  of  the  zone*  ' 

Another  source  is  cosmic  radiation.  Particles  of  this  radiation  have  too 
much  energy  to  be  suddenly  caught  by  the  magnetic  field*  They  penetrate  through 
the  field,  only  somewhat  changing  the  direction  of  motion,  and  reach  the  upper 
atiLOspheie*  After  collisions  with  gas  particles,  new  particles  are  formed  with 
less  enercy.  Among  them  are  neutrons.  Neutrons  ar€:  electrically  neutral  and  pass 
freely  through  magnetic  fields*  They  could,  depending  on  the. flight  direction, 
move  either  up  to  a  new  collision  with  gas  particles  or  generally  leave  the  Eerth 
ani  move  into  outer  space.  But  it  turns  nut  that  the  independent  life-time  of  a 
neutron  is  comparatively  short  and  it  quickly  decOKOposes  with  the  foruiation  of 
two  charged  particles:  a  neutron  and  an  electron*  They  can  already  be  trapped 
by  a  magnetic  field  and  supplement  the  supplies  of  particles  in  the  magnetic  trap* 

For  6  long  time  there  did  not  exist  a  single  opinion  in  relation  to  the  amount 
of  the  stock  of  solar  activity  in  the  formation  of  the  Earth's  radiation  zones* 

Nov  it  is  sccepted  to  essuzoe  that  the  external  zone  is  formed  solely  due  to  solar 
activity,  and  decomposition  of  neutrons,  *Earth  radiation*,  nay  play  a  significant, 
role  in  the  internal  zone* 

At  the  present  time,  the  cause  has  not  been  eatablished  for  the  exiatance  of 
a  stable  "clearance*  between  the  external  and  internal  zones  the  decreasing  of 
the  concentration  of  charged  partiolea. 


6o 


The  iQteractioD  of  the  £arth*a  cagnetlc  field  with  charged  particlea  of  high 
energy  offers  a  substantial  proposal  that  the  particles,  which  by  soue  aeana  hare 
fallen  into  the  magnetic  field,  will  be  trapped  outside  the  dense  atmosphere. 

If  these  particles  enter  eqy  restricted  area,  then  they,  eYidently»  are  not  spread 
out  through  the  entire  radiation  zone.  They  also  do  not  stop  on  az;y  Insulated 
power  line.  At  the  motion  of  the  particles  along  e  line  a  "drift*  (migration) 
of  electrons  tov^ards  the  east,  and  protons  towards  the  west  takes  place*  As  a 
result  cf  this  drift  the  Ilarth  turns  out  to  be  trapped  by  an  unusual  thin  shell 
of  charged  particles,  which  had  fallen  into  the  magnetic  trap. 

At  the  present  time  only  one  specific  source  of  charged  particles  is  known, 
an  atomic  explosion.  Namely  the  atomic  explosions  at  greet  altitudes  which  were 
used  by  the  USA  in  the  so-called  *  Argus  experiiJaent*.  The  fundamental  purpose  of 
this  experiment,  of  course.  Is  not  in  the  explanation  of  the  mechanism  of  the  exi* 
stance  of  the  £arth*6  radiation  zones:  it  la  known.  It  was  necessary  to  InTesti- 
gate  the  possibility  of  shielding  radar  stations  with  an  artificially  created  shell 
of  charged  particles  for  the  detection  of  ballistic  rockets  and  to  study  the  In¬ 
fluence  of  such  a  shell  on  the  nuclear  charge  of  a  rocket  passing  through  it. 

The  atomic  explosions  made  by  the  USA  which  caused  some  enlargement  in  the 
content  of  radioactiYe  l80tox)e8  in  the  atmosphere  did  not  Justify  az^  geopl^aical 
problema.  These  results  could  hsYe  been  obtained  by  purely  theoretical  means. 
Soviet  scientists,  I.  S.  Shklovskiy  and  Y.  I.  Krasovskiy,  investigated  the  physi¬ 
cal  mechanism  of  the  existence  of  the  belts  and  the  possible  sources  of  the  char¬ 
ged  particles  entering  them.  They  arrived  at  the  same  conclusion  as  the  Americans, 
but  not  by  means  of  conducting  explosions,  but  theoretically  obtained  these  results 
as  they  often  say,  *vith  the  point  of  a  pen*.  It  is  very  probable  that  the  poaai- 
billty  of  obtaining  these  results  by  theoretical  means  caused  the  American  scien— 
tists  to  make  "Experiment  afgus*  secret.  Similar  tests  could  not  reioain  secret* 

The  fact  of  existence  of  high-altitude  nuclear  explosions  is  discovered  by  Soviet 


end  French  inrestigatore  at  the  registering  of  briefly -periodic  ▼arlotlone  of  the 
magnetic  field*  Lately*  it  has  been  reported  that  they  were  the  aacie  ae  those  re¬ 
gistered  by  the  Ainerlcen  sclT^Qtlsts.  All  this  indicates  the  impose ibility  of  con* 
cealing  nuclear  weapons  tests  and  the  necessity  of  prohibltix;g  thexxi* 

So*  stxidy  of  space  with  the  aid  of  rockets  and  satellites  established  that 

the  Earth  is  surrounded  by  lerge,  dynamic  radiation  zones  which  are  spread  out  for 

ten  or  more ^ radii  of  the  terrestrial  globe.  It  further  established  that  upon  the 
ultimate  penetration  into  outer  space*  beyond  the  limits  of  tho  external  radiation 
zone*  the  intensity  of  cosmic  radiation  becomes  comparatively  slight.  This*  it 
stands  to  reason*  is  during  e  quiescent  state  of  the  Sun.  During  the  flashes  on 
the  Sun  large  clouds  of  plasioa  (coanpletely  ionized  gas)  are  thrown  off  into  inter¬ 
planetary  apace.  Usually  this  is  also  accompanied  by  an  increase  in  the  intensity 
of  cosmic  radiation. 

The  ma^fctic  field  of  the  Earth.  In  the  previous  section  it  was  pointed  out 

that  the  magnetic  field  of  the  Earth  Is  the  original  cause  of  the  existence  of  the 

radiation  belts  of  the  Earth.  This  means  that  there  naist  be  materials  for  studying 
the  zones  of  radiation  and  information  on  the  magnetic  field  of  the  Earth  at  long 
distances  from  its  surface.' 

It  is  known  that  magnetometers  were,  installed  on  the  third  Soviet  artificial 
satellite  and  on  Soviet  space  rockets.  The  magnetometer  on  the  third  satellite 
permitted  the  obtuinment  of  certain  data  on  the  •geography  of  the  magnetic  field* 
at  altitudes  from  23O  km  to  IdOO  km  in  the  belt  of  latitudes*  encompassed  by  the 
orbit  of  the  satellite.  This  data  can  be  compared  with  materials  of  ground  inves-  > 
tigations.  It  then  serves  as  a  basis  for  calculating  the  occurence  depths  of  the 
sources  causing  constant  abnormalities  of  the  magnetic  field  of  the  Earth. 

Not  far  into  the  center  of  the  European  portion  of  oixr  country,  the  working 
of  one  of  the  richest  iron  ore  bessina  in  the  world  has  started  —  the  Kursk  mag¬ 
netic  anomaly.  It  is  e  gigantic,  ixatural  atorehoxise  of  iron  ore.  The  metal  ex- 
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tracted  from  it  is  converted  into  mecbinee •  steel  constructions,  and  railroad  bands, 
takes  part  in  the  ulterior  industrial  developsjant  of  the  country  and  in  canning 
out  the  seven-year 

The  Kursk  xnagnetic  enooaly  is  not  the  only  one  in  the  Union.  In  the  east  of 
the  couz|try  there  is  a  gigantic  anomaly,  where  the  arrow  of  a  compass  freakishly 
refuses  to  indicate  the  precise  direction  in  the  northern  UiBgnetic  pole.  In  so  far 
as  the  enoQialy  Is  stipulated,  as  a  rule,  with  deposits  of  oagnetic  minerals,  the 
question  arises,  won't  the  Eaet-Siberian  magnetic  anocoaly  become  the  new  metallxir* 
gical  center  of  the  country  in  the  near  future* 

In  order  to  obtain  the  answer  it  is  not  neceasari'  to  ccniuct  deep  drilling  in 
the  territories  encompassed  by  the  anomalies.  The  investigations  conducted  with 
the  aid  of  the  third  Soviet  satellite  indicated  that  the  deviation  of  the  magnetic 
field  at  altitudes  several  hundreds  of  kilometers  above  the  surface  of  the  Earth 
differs  very  much  from  what  ves  theoretically  computed.  This  can  be  caused  only 
by  extremely  powerful  sources  located  at  a  very  great  depth, 

Apart  from  constant  anomalies,  there  are  also  periodic,  brir'f  variation  of  the 
magnetic  field  of  the  Earth,  It  was  proposed  that  their  existence  is  explained  by 
current  systems  in  the  upper  atmosphere.  This  had  to  be  verified. 

The  results  of  the  investigations  with  the  aid  of  the  third  Soviet  aatellite 
provide  a  sufficient  basis  to  assume  that  periodic  variations  of  the  magnetic  field 
are  stipulated  by  current  eystems  in  the  area  of  the  principle  maximum  of  the  iono* 
mpbers. 

The  magnetometer  installed  on  the  third  Soviet  satellite  could  register  the 
intensity  of  the  magnetic  field  at  ax^  geographic  latitude  and  at  any  correction  of 
the  satellite*  It  permitted  the  detection  and  orientation  of  the  satellite  and  its 
position,  at  any  moment  in  relation  to  the  direction  of  the  magnetic  power  lines. 

The  poeition  of  the  satellite  at  any  moment  in  relation  to  its  motion  and  the  mo* 
tiOQ  of  the  Sun  etc*  could  be  computed.  This  had  important  significance  for  a  num* 


ber  of  inTeatlgaticms. 

What  is  still  the  moet  interesting  object  of  the  magnetoaetric  investigations? 
The  size  and  variebility  of  the  zxiagnetic  field  at  distances  from  the  Sarth  correa-* 
ponding  to  the  radiation  zones  of  the  Earth.  This  interest  is  stipulated  not  only 
by  the  fact  that  the  £arth*s  magr^tic  field  is  a  trap  for  charged  particles,  but 
by  magnetic  effects  which  caii  be  stipulated  by  the  motion  of  the  charged  particles 
in  the  radiation  belts  of  the  Earth. 

In  connection  with  the  necessity  of  measuring  the  ma^etic  field  of  the  Moont 
a  magnetometer  much  more  sensitive  than  the  one  installed  on  the  third  Soviet  aa* 
tellite  was  placed  on  the  first  Soviet  space  rocioet.  This  led  to  a  variation  in 
the  band  of  measurements:  tiie  maximum  values  of  the  Earth's  magnetic  field,  ^ich 
could  have  been  measured  by  it.  corresponded  to  the  distance  from  the  center  of  the 
Earth,  equal  to  approximately  14t7O0  km.  An  even  more  sensitive  magnetometer  on  the 
second  Soviet  space  rocket  started  to  measure  the  Earth's  iiuagnetic  field  at  a  dis¬ 
tance  of  about  18.00C  km  from  its  center. 

Consequently,  the  measurement  of  the  Earth's  magnetic  field,  accosplished  with 
space  rockets,  encompasses  only  the  external  zone  of  the  Earth's  radiation  belt« 
differing  in  its  ^inconsistent  character*. 

It  was  established  that  the  measured  values  of  the  megnetic  field  strongly 
differ  to  a  small  extent  from  the  theoretically  calculated  ones,  computed  in  a  ran¬ 
ge  from  the  initial  point  of  measuring  (14»70(^  km  for  the  first  Soviet  space  rocket 
end  18.000  km  for  the  second  Soviet  space  rocket)  to  distances  of  approximately 
23.OCO  km  from  the  center  of  the  Earth*  The  congruence  ia  sufficiently  good  at 
large  distances • 

Deviations  of  the  measured  megnetic  field  and  the  theoretically  calculated  one 
change  vith  the  passage  of  tim^s.  The  magnetometer  of  the  second  Soviet  space  roc- 
ket  registered  a  smaller  deviation  than  the  magnetometer  of  the  first  Soviet  space 
rocket.  It  was  alao  discovered  that  the  deviation  xoaximum  of  the  magnetic  field 


from  the  calculated  field  la  located  socievhat  closer  to  the  surface  of  the  Earth 
than  the  concentration  zuaximuia  of  trapped  particles  in  the  extcmol  radiation  zone 
of  the  Earth* 

The  largest  intensity  of  radiation  la  located  closest  to  the  Earth  vhen  a 
netic  storm  which  had  been  preceeded  by  the  intrusion  of  corpuscles  is  stronger* 

In  couiparizig  the  interns ity  of  radiation  with  the  deviations  of  the  actusl  Liagnetic 
field  fr«D  the  calculated  field t  the  scientists  obtained  a  basis  for  assuming  that 
the  external  zone  of  radiation  plays  the  role  of  an  unusual  ^accumulator*  of  the 
charged  particles  of  solar  origin.  This  •accuxnulator*  is  filled  with  charged  par¬ 
ticles  during  magnetic  disturbances  and  gradually  loses  them  in  the  periods  between 
such  disturbances*  This  conclusion  coincides  well  with  the  fact  that  the  aurora 
polaris  takes  place  regularilyt  not  only  on  the  days  of  magnetic  disturbances* 

It  is  proposed  that  the  extra-ionospheric  zonal  current  systems  are  the  phy¬ 
sical  cause  which  \;as  stipulated  by  the  abnormality  of  the  magnetic  field  in  the 
external  zone*  In  consideration  of  the  character  of  the  motion  of  the  pharged  par¬ 
ticles  in  the  magnetic  tiep*  it  follows  to  consider  the  drift  of  charged  j>artlc}ee 
into  the  magnetic  field  to  be  the  only  reason  for  such  a  type  of  current*  In  the 
drift*  the  positive  particles  are  transfered  to  the  west  and  the  negetiva  ones  to 
the  east* 

The  supply  of  electrons  in  the  creation  of  the  magnetic  field*  as  the  calcu¬ 
lations  izxlicate*  cannot  be  large* 

Soviet  scientists  propose  that  the  natural  magnetism  of  the  exteraal,  zone  can 
be  explained  solely  by  drift  currents  of  protons  and  positive  ions* 

But  protems  with  energy  on  the  order  of  several  tens  of  electronovolts  are 
still  not  discovered  experimentally  in  the  external  zone.  Does  this  mean  that  the 
proposal  is  erroneous?  Ko»  constant  observations  of  hydrogen  lines  in  the  aurora 
polaris  spectrum  indicate  the  presence  of  protons* 
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Ihc  pre8«$:;ce  of  tvo  arees  of  deviatloaa  of  the  magnetic  field  froia  the  caleu* 
lated  ote,  registered  by  the  Hiagnetooietera  of •  the  first  Soviet  sjece  ship  (ooe  area 
at  a  distance  of  23»00C  kxL;  the  aecoisi  23t000  kia  from  the  center  of  the  Earth)  • 

N.  V.  ^ishkov  e^lained  as  the  result  of  tvo  concentration  aaexiimnna  of  protons. 

The  first  of  them  was  formeu  during  a  large  iLBgnctlc  storoi  on  3—^  Eeceiji>er  193®» 
and  the  seebx^d  during  tvo  moderate  ijagnetlc  strong*  which  were  observed  frooi  12 
through  20  December  195^  (®  rocket,  as  we  know,  was  launched  on  2  January  1559)* 

The  Sun  controls  the  inotion  of  the  unrer  atiiiosihere >  Tha  study  of  the  upper 
atmosphere  was  the  first  task  of  the  InTesti  gat  ions  with  the  eld  of  rocketa  and 
artificial  satellites.  The  fact  that  in  a  stateiDeat  of  the  results  obtained  in  the 
booklet,,  the  aticospheze  ,it  turned  out  the  .third  place*  is  not  at  all  explained 
by  the  disregard  to  the  problem  of  the  atmosphere  or  the  insufficiency  of  the  re¬ 
sults  obtained.  The  author's  desire  is  to  heve  the  previous  sections  serve  as  ex¬ 
planations  for  the  following  ones.  In  particular,  an  understanding  of  the  phenoiDena 
and  processes,  discovered  in  the  upper  layers  of  the  atmosphere,  requires  a  presen¬ 
tation  on  the  radiation  zones  of  the  Earth  and  its  magnetic  field. 

Measurement  of  the  density  of  the  atmosphere  up  to  approximately  l6o  km  caxmbt 
be  accomplished  with  aetellltea. 

If  measuremeats  can  be  made  lower  than  3C^^*40  ^  with  radio-sounds,  then  in  the 
interval  of  altitudes  from  4^  to  l6C  kia  the  natural  direct  metboi  of  investigating 
the  density  of  the  atmosphere  is  rocket  sounding.  These  lueasureoiehts  were  alse 
mainly  accomplished  by  the  Soviet  Union  and  tha  USA  with  rockets  in  various  geogra¬ 
phies!  letitiodes  during  the  IGf.  The  data  c^tained  conforms  well  and  indicates  the 
measurexi^nt  of  the  density  of  the  atmosphere  from  day  tc  night  end  trom  sunioer  to 
winter.  It  also  repovis  on  the  latitudinal  variations  of  the  density  of  the  at« 
mosphere  at  great  altitudes. 

As  a  result  of  the  rocket  aounding  we  succeeded  in  establishing  how  the  tern- 
perature  of  the  atmosphere  is  distributed  according  to  altituueyfor  various  seasons 


and  latitudes*  The  wind  Telocity  for  a.nuul)er  of  aXtitudea  and  the  ion  and  §aa 
compoaition  of  the  atraosphere  was  determined* 

One  of  the  cDoat  lioportent  i^rults  of  this  entire  section  of  investigations  is 
the  discoveiy  of  the  uynamicness  of  the  upper  ^»tratosphfcre  end  its  lower  layers ;  the 
detection  of  winds  of  very  high  velocit>'t  significant  zLeasurexents  of  all  the  cha* 
racteristics  of  the  etmcsphere  both  the  regular*  es  well  as,  possibly,  the  random* 
The  diffusion  division  of  argon  and  molecular  nitrogen  at  eltitudes  higher  than 
110  km  was  discovered*  It  takes  place  under  the  action  of  gravitation  due  to  the 
difference  of  the  molecular  weights  of  these  gases. 


See  attached  page  67s  for  Diagram 
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Dlap^ram  of  the  Structure  of  Earth *s  Atmoanhere* 

The  permanently  mobile,  gigantic  atmospheric  ocean  only  recently  becemst  sccesaible 
for  studying  its  nature  by  man.  k  more  sufficiently  clear  explanation  has  still  not 
been  obtained  and  there  is  still  more  to  do.  But  already  after  the  ton  years  when 
Earth’s  atmosphere  started  to  be  studied  with  indirect  ground  xoethods,  rsdiosoundst 
aircraft,  much  ixi^ortant  data  .was  obtained  on  its  structure  and  motion*  The  greeter 
amount  of  inforuistion  on  the  structure  and  dynamicness  of  the  atmosphere  in  the  last 
few  ^eara  due  to  rockets  and  artificial  aatellitea  is  incomparable.  (Key  on  next  page) 
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j£EY  TC  'Diagram  of  the  Structure  of  the  EartbN  Atmoapbara** 

!•  Exosphere* 

2*  Soviet  geophysical  rockets* 

3*  ‘  Hadia^aTes  shorter  thau  15*-30  .»• 

4*  Possible  altitudes  of  stable  orbit  of  satellites* 

5*  Thennosphera* 

6*  Ionosphere* 

7*  Prime  maximum  of  ionization* 

8.  Aurora  polar is* 

9*  Kadiowsves 
10*  Keteora* 

11*  Mesosphere* 

12*  Mesopausd* 

13«  Stratoaphere. 

14*  Stratopauaa* 

15*  Silver  clouds* 
l6*  Ozonoaphere* 

17*  Neutrosphere  • 

18*  Sounding  balloons*  ^ 

19*  Nacreous  clouds* 

.20*  Tropopeuse* 

21  •  .Troposphere  • 

22.  Temperature 

With  the  aid  of  satellites  the  density  of  the  upper  atmosphere  vas  determined 
by  means  of  measurements  and  observations  of  the  deceleration  of  the  satellites 
and  registrations  of  the  variation  in  the  period  of  their  revolution  arouz^  the 
Earth* 
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The  TeriatiOD  la  the  period  of.  revolution  of  the  satellite  occurs  because  In 
decdleratirAg  It  losea  part  of  its  ener^  and  transfers  to  a  znore  narrow  orbit* 

This,  leads  to  a  decrease  in  the  length  of  the  path  and  to  an  Increase  in  its  velo¬ 
city.  Since  the  density  of  the  otisospbere  falls  very  quickly  with  altitude •  deter- 
a&ination  of  the  density  on  the  basia  of  deceleration  in  the  course  of  one  revolu¬ 
tion  could  be  related  to  a  lower  point  of  the  orbit*  perigee.  But  does  it  then 
follow  to  thinic  that  the  variations  in  the  density'  with  the  aid  of  each  satellite 
are  calculated  for  one  point  on  the  surf6C3.  of  the  Sqrth  or,  at  least,  could  be  re¬ 
lated  to  one  strictly  detenuined  geographical  latltudeT 

This,  of  course,  is  not  so.  Pori gee  is  gradually  shifted  olong  the  orbit  and 
as  if  rotates  along  it  around  the  Earth*  That  is  why  with  the  eid  of  a  satellite 
the  density  of  the  atx&oephere  cen  be  nieasured  in  ar;y  hemisphere  in  a  range  of  lati¬ 
tudes  equal  to  the  inoldonco  of  its  orbit.  The  altitude  at  which  the  density  can  be 
deterxuined  reuiains  equal  to  the  altitudd  of  perigee  end,  consequently,  decreases 
very  elewly  in  the  course  of  time* 

During  the  IGY  the  density  of  the  atLiOsphere  was  determined  with  the  aid  of 
several  eotellitcs  with  various  values  of  perigee,  fi\3iu  1&7  kiu  to  630  hxs,  and  some** 
tiiies  up  to  1500  km* 

Instruments  for  xneoduring  the  pressure  of  the  atmosphere  were  installed  on  the 
third  Soviet  satellite.  This  permitted  the  accODiplishinent  of  measurements  in  any 
point  of  orbit* 

The  data  obtained  indicates  that  the  density  of  the  atmosphere  is  significantly 
higher  thw  was  proposed  earlier  on  the  basis  of  certain  theoretical  preDiiaes  end 
the  first  results  obtained  with  the  eid  of  rockets*  It  was  explained  that  the  exo¬ 
sphere  (the  external  pert  of  the  Earth's  atmosphere)  does  not  extend  for  a  thousand 
kilooeters,  but  up  to  2--3  thousand  km* 

The  density  of  the  atmosphere  determined  with  the  aid  of  satellitca  is  presen¬ 
ted  in  the  table* 
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Altitude  200  250  3CC  3OO  700 

Density  et-  6.63  .  10"^3  1.9  .  io'^3  6.27  .  10"^^  6  ,  10"^-5  7  .  IC"^^ 
mosphere,  g/aa? 

With  the  aid  of  roc&ets  and  satellites  it  vea  discoTerad  that  the  density  of 
the  ataosphere  variates  frox  day  to  night  and  frOu  season  to  season^  alao  registered 
was  a  decrease  in  the  density  of  the  atmosphere  vith  a  decrease  In  the  geographical 
latitude  of  the  place.  A  comparison  of  the  yariations  in  density  of  the  atniosphere, 
obtained  after  obtiervations  of  the  deceleration  of  the  satellites,  with  solar  ac¬ 
tivity  provided  a  clear  statistical  connection.  It  was  noted  that  the  variation  in 
density  of  the  atmosphere  has  a  te^^ency  to  repeat  with  9  period  in  27  days.  This 
corresponds  to  the  period-  of  revolution  of  the  equatorial  areas  of  the  Sun  around 
the  axis  (relative  to  the  Earth).  It  was  also  discovered  that  the  disorderly  devia¬ 
tions  in  the  density  of  the  atmosphere  are  proportional- to  the  variations  in  radio 
emission  of  the  Sun  from  a  wave  length  of  about  10  cm,  which  characterizes  the  sur¬ 
face  activity  of  the  Sun. 
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Variation  in  the  density  of  the  atmosphere  with  altitude  (a)  and  variation  in  den-  - 
sity  of  the  atmosphere  depending  on  solar  activity  (b). 

The  density  of  the  atoiosphere,  determined  accordixxg  to  the  period  of  the  satellites 
revolution  around  the  Earth  as  a  result  of  its  deceleration  by  the  atmosphere  la 
changed  in  close  accordance  with  solar  activity. 

Key  to  graphs  on  p.  71* 


70 


Key  to  graphs  oo  page  70s 
!•  Density  of  the  ataiospbera. 

2.  Altitildc. 

3*  HanOD^ters  of  third  artificial  earth  satellite* 

4*  Deceleration  (Harris  and  Jestro}* 

5*  Deceleration  (Stem  ct  al.). 

6..  USSR  rocket* 

7*  Deceleration  (Lidov).  ,  • 

8*  Viking-7  rocket* 

9*  Aerobec-Hi  rocket* 

10.  Variation  in  velocity  of  decrease  in  period. 

11*  Total  intensity  of  solar  fleshes* 

In  separate  cases  (after  large  flashes  on  the  Sun)  it  was  noted  that  the  change 

in  density  of  the  atmosphere  (registered  with  the  aid  of  the  third  satellite) takes 

place  synchronously  with  the  attainment  of  the  environs  of  the  Earth  with  corpiis- 

culer  flov®,  but  not  together  with  the  flash*  end  with  a  delay  of  approximately  one 

24-hour  period  (the  time  wbi3h  is  required  for  the  environs  of  the  Earth  to  attain 
« 

a  flow  of  corpuscles)  and  simultaneously  with  the  beginning  of  a  magnetic  stom* 
caused  by  the  corpuscular  flows* 

The  length  of  the  exiatance  of  the  third  Soviet  artificial  Earth  satellite  is 
proof  of  the  lasting  influence  of  solar  activity  on  the  state  of  the  upper  atmosphere* 
The  satellite  traveled  almost  half  a  year  mors  then  it  was  determined  by  the  ini¬ 
tial  calculation*  An  error  in  calculation^  No*  contemporary  computation  med^ 
exclude  the  poesibility  of  such  a  clumay  mistake*  The  reason  is  in  xhe  fact  that 
in  the  initial  calculation  of  the  length  of  exiatance  of  the  satellite  data  on  tha 

density  of  the  atmosphere  at  the  end  of  1937  to  the  beginning  of  .1938  utilized* 

•  *?• 

At  this  time  thnre  wsa  a  maximuia  of  solar  actlTlty.  With  Its  dacreaae  at  the  end 
of  I95S,  1959  and  the  haginning  of  i960,  the  density  of  the  upper  atmosphere  and 
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resl»t«nco  to  motion  vaa  reduced,  end  tbe  life-time  of  the  satellite  wae  increased. 

There  are  still  certain  facts  detenuined  by  rockets  which  are  aeceeaery  for 
constructing  a  hypothesis  concerning  the  XLechanism  of  solar  action  on  tbe  upper 
etmosphere. 

Above  all.  a  sharp  difference  in  the  densities  of  air  at  cltitudea  higher  than 
100  kSi  is  noted  in  the  polar  and  moderate  latltudr^a.  The  density  of  the  poler  at- 
mosT/here  turned  out  to  be  eppioximotely  8i>'  times  higher.  It  is  true,  mefjsureii*ents 
of  the  density  of  the  atmosphere  in  moderate  latitudes,  with  which  a  comphrxsoc  was 
made,  pertained  to  1953^  •  when  there  ves  a  mininxuin  of  an  eleven  year  cycle  of  solar 
activity,  and  mcesurements  in  the  polar  latitudes  pertjined  to  1937*  But  it  fol¬ 
lowed  to  expect  that  the  difference  would  remain  greater  upon  simultaneous  mecaur- 
ment. 


It  was  als^  discovered  that  the  determination  of  the  density  of  the  atmosphere, 
performed  by  observations  of  the  motion  of  the  American  satellites,  with  small  angles 
of  orbital  incline  towards  tha  equatorial  plane  (end  not  having  fallen  in  its  motion 
on  Dibit  in  the  polar  areas),  did  not  provide  latitudiiual  measurement  of  atmospheric 
density  and  such  a  strong  connection  of  it  with  solar  activity,  which  was  obtained 
by  observations  of  the  motion  of  Soviet  aatellitea. 


Vm 


(Caption  and  key  to  figures  on  page  73) 


72 


Caption  to  fl^jures  cm  pe^  72s  Deaaity  (a)  and  temperature  (b)  of  tbe  upper  atmo¬ 
sphere  in  polar  and  moderately  eciuetorlal  latitudes* 

With  the  aid  of  roc&eta  end  satellites  aubatantial  differences  in  t^  density  and 
te^mpercture  of  the  atmosphere  of  the  polar  and  moderate  zones  are  establiahed* 
Together  with  the  dependence  of  th^  Teriation  of  the  period  of  motion  of  the  aatelr 
lites  (on  strongly  Inclined  orbits)  on  solar  t  itivity*  thi3  offers  a  basis  to  pro- 4 
pose  that  the  polar  ota*osphfcre  in  its  upper  layers  is  heated  b>  enlur  corpuscles, 
trapped  by  the  Earth's  uidgnctic  field  and  directed  by  it  to  polar  areas. 

Key  to  figures  on  page  72s 
1*  Density* 

2*  Altitude  /toTT. 

3»  Polar  atooophere* 
i|.  Moderately  equatorial. 

5  •  Tempereturs* 

6*  Altitude  aboTe  sea  lerel* 

7*  Atmosphere  of  moderate  latitudes* 

These  variations  in  density  enn  be  explained  only  by  heating  of  the  atmosphere. 
Its  tsmpercture  was  determined  by  direct  methods  in  rocket  sounding  up  to  compara¬ 
tively  low  altitudes:  approxinstely  ICC  km.  Higher  then  these  altitudes  determina¬ 
tion  of  temperature  took  piece  not  by  direct  xLethods,  but  according  to  that  varia¬ 
tion  in  density,  which  was  mentioned  above.  Thus,  as  a  result  of  measurements  of 
the  temperature,  it  was  discovered  tiiet  it  is  significantly  higher  than  was  proposed 
earlier,  and  in  the  polar  latitudes  reaches  altitudes  of  20C  km  20GC^  C  and  gz>aatar* 

The  higher  density  end  temperature  of  the  upper  atmosphere  than  vaa  propoaad 
aarlier  brings  un  a  questions  what  are  the  sources  of  such  varming  of  the  atmosphere? 

It  vaa  proposed  earlier  that  wannixxg  of  the  atmosphere  occurs  exclusively  due 
to  the  shortv/ave,  \iltraviolet ,  radiation  of  the  Sun.  But  it  turned  out  that  it  was 
Insufficient  for  prorviding  such  vanning,  which  is  observed  in  reellty.  Varioua 
proposals  vcie  made,  for  example,  the  warming  takes  place  because  of  Infrssonio 
oscillationa,  which  may  be  caused  by  avelling  of  the  sea,  eccretion^of  cosmic  auat 
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and  microoeteors  etc 


^11  these  oypotbeses  upon  cereful  exai&ination  turried  out  to  be  incompetent 
for  explaining  the  physical  mechanism  of  varming  (sa,  for  example*  vanning  by  infra 
sonic  waves)  or  did  not  axploin  ani'  rules  in  the  chszige  in  density* 

The  hypothesis  concerning  the  mechanism  of  vanning  the  atmosphere  with  solar 
corpuscles*  which  hcvs  fallen  into  a  magietic  trap  of  the  £8rth  »2d  can  be  focused 
by  the  magnetic  field  to  the  polar  areas  of  the  atmosphere  is  the  most  universal 
and  probable  hypothesis.  This  hypothesis  permits  an  explanation  of  a  rule  in 'the 
changes  in  the  density  of  the  atmosphere  and  their  correspondence  with  such  pheno- 
zEienooi  of  nature  ss  the  aurora  polaris* 

CoDseouently •  It  is  now  difficult  to  indicate  the  coiuitruction  of  a  single 
standard  model  of  the  atmosphere  for  all  belts  of  the  Earth.  They  era  different 
for  the  polar  zones  ar^i  moderate  latitudes*  There  is  still  no  data  concerning  the 
Influence  of  warming  the  upper  atmosphere  on  its  lover  layers  end  the  development 
of  meteorological  processes  in  the  troposphere* 


Possible  paths  of  charged  particles  from  the  Sun  to  the  Earth  (according  to  Stonner 

and  Bennet)* 

Theoretically  the  mechanism  of  capturing  and  holding  of  charged  particles  by  a  mag¬ 
netic  field  was  established  long  ago*  when  scientists  first  tried  to  explain  the 
aurora  polar  la* 


1  Accretion  --  capture  of  matter  from  outerapsce  by  a  field  of  gravitation* 
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Sjcpl^rfrtior.  of  the  atmoaphere  vith  rocAets  and  astellites  vas  done  not  only 
for  studying  ita  heat  process.  For  explanation  of  atmospheric  vemacg  it  ia 
necessary  to  know  ita  ion  and  molecular  v;oniposition  ard  to  study  the  electron  con* 
centration  in,t]be  ionoaphere. 

Ai  •}• 

These  explorstions  vere  made  by  several  methods*  Cne  of  them  was  obserwatioa 
of  the  propagation  of  radio  signals  from  the  first  Soviet  satellites*  yUct  is  the 
essence  of  this  method"^  It  is  the  banding  of  the  path  of  propagation  of  radio  vavea 
of  determined  frequencies  end  a  radio  beam  upon  its  passege  through  the  ionosphere. 

Such  e  method  of  exploration  permits  determination  of  cnly  the  concentration 
of  electrons  in  the  ionosphere.  This  is  explained  by  the  fact  that  ■heavy*  ions 
more  than  a  thousand  times  weaker  influence  the  character  of  propagation  of  radio 
waves »  than  the  "lighter"  electrons.  The  operating  frequencies  of  the  radio  trans¬ 
mitters  (20  and  40  cps)  of  the  Soviet  satellites  were  selected  namely  to  receive 
ionospheric  radiation  in  observations  of  the  propagation  of  radio  waves. 

The  operating  frequencies  of  the  American  satellites  were  approximately  1C6  cps* 
In  observing  their  propagation  it  was  iijipossible  to  conduct  e  study  of  ths  ionosphere. 
The  radio  waves  of  these  frequencies  penetrate  through  the  ionosphere  freely#  not 
changing  the  direction  of  its  propagation.  This  offered  the  possibility  of  obser¬ 
ving  the  satellites  with  radio  technical  media.  The  difficulty  of  precise  optical 
ti^acking  of  small  satellites  is  obvious  and  lad  the  American  scientists  to  the  se- 

a 

lection  of  such  operating  frequencies* 

In  the  process  of  the  radio  observations  of  the  Soviet  satellites  with  the 
purpose  of  studying  the  ionosphere  there  were  casaa  of  super-remote  registrations 
of  the  satellite's  signals  and  even  a  "circular  echo"  (propagation  of  radio  waves 
around  the  globe).  This  sudden  result  Icdicetes  the  presence  of  unxiksuel  waveguides 
in  the  ionosphere* 

Studying  the  ionosphere -on  the  be^^is  of  obsarva^ions  of  t^e  propagation  of 
radio  signals  can  be  accoonplished  by  several  methods*  One  of  the  most  single  and 
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effective  of  tbe;a  is  registratiox:  of  the  iOD^ata  cf  radio  rise  ani  mdlo  fall. 

It  perriiits  the  obtaiosieat  of  a  concentration  of  electrons  in  the  ionosphara  higher 
than  the  prij^e  iLajclmua  of  ioni /nation  which  is  perfactly  inecc*;$3aible  for  a  study 
with  ground  mu t boas  of  radio  steasureinoDts.  Due  to  the  radio  team  bending  upon  pas¬ 
sage  through  the  ionosphere  the  inoments  of  radio  rise  nnd  radio  fall  will  not  coin¬ 
cide  with  the  moments  of  optical  rise  and  fall.  Tha  greater  the  difference  in  tinie 
between  them#  the  higher#  obviously#  the  concentration  of  electrons  on  the  path  of 
passage  of  the  radio  beam  between  the  satellite  and  the  surface  of  the  Earth.  It 
is  nsturel  that  such  e  m:3thod  does  not  provide  e  sufficient  basis  for  a  judgement 
concerning  the  structure  cf  the  ionosphere#  end  this  is  very  iiq)Oi^nt. 

Measurement  of  the  electron  concentration  in  the  ionosphere  was  also  conducted 
in  the  launchings  of  Soviet  geophysical  rocketa  by  means  of  ultrashcrtVttVe  disper¬ 
sion  interferometers.  This  method#  proposed  by  L.  I.  Mandelstam  and  17.  D.  l^palexl# 
permitted  the  obtsinmont  of  a  sufficienly  accurate  change  in  elsctron  concentration 
with  an  increase  in  altitude. 

By  means  of  aimilar  methods#  a  attidy  of  the  Ionosphere  mas  made  by  foreign  in* 
Testigators.  A  great  deal  of  work  in  the  study  of  the  ionosphere  (by  means  of  oh* 
sarvatiODS  of  the  propagation  of  radio  aignala  from  Soviet  artificial  aatellitea) 
waa  done  in  England.  The  usually  cloudy  sky  of  this  country  prevents  optical  db- 
aarrations  of  satellites.  The  high  development  of  radio-technical  meana  of  obaar* 
Ting  the  motion  of  aatellitea  aided  in  the  broad  conductance  of  ionoapherie  inves¬ 
tigations  by  flieans  of  tracking  the  propagation  of  radio  aignala  from  artificial  aa* 
tallitaa. 

What  are  the  results  of  studying  the  electron  oonoentretion  in  the  ionbephere? 
It  can  be  said  that  olearly  azpreaaed  ionoapherie  layers  are  absent.  There  are 
several  peaks  on  the  total  eurva  of  the  inoraaaa  in  alaetron  eoneantration  (from 
xaro  and  to  ths  prime  maziaum  of  ionisation). 
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character  of  loverla^  the  electron  ooneentretion  (higher  than  prise  sazi* 
nua)  la  Tery  eren.  The  electron  concentration  deereaaea  fiT#  to  aiz  tinea  alover 
than  it  inoreaaea  in  a  layer  lover  tan  priioa  aazinua*  Then  it  ia  gradually  deeraa* 
aad  to  a  concentration  of  electrons  of  an  interplanetary  ionized  sedium*  Thia  ia 
confirmed  by  rocket  aoundinga  and  aetellite  inreatigationa  of  the  ionoaphera. 

HoweTer*  the  mare  knowledge  of  electron  concentration  in  the  ionoaphere  ia  in*^ 
aufficients  it  ia  neeeaaary  to  determine  the  concentration  of  poaitiTe  iona.  The 
ionoaphere*  aa  a  whole*  ia  electrically  neutral.  Therefore*  the  quantity  of  poai-^ 
tire  iona  muat  correspond  to  the  total  of  eleetronji  and  ncgatlTo  Iona. 

PoaitiTe  lone  were  registered  on  the  third  artificial  aetellite.  It  carried 
a  special  apperetui^  with  two  ion  catohera.  The  spherical  collector  of  theae  sat* 
chars  had  a  negatlTe  charge*  which  eollecta  poaitlre  particlea  and  repels  tha  nega* 
tire  particles.  The  ion  current  flows  to  tlie  collector  of  the  catcher  and  dater* 


mines  the  concentration  of  poaitive  Iona  in  tha  aztemal  madium. 

The  aatellito*a  potential  relatiTe  to  the  external  medium  can  also  be  deter* 
mined  with  Ion  catchers.  Thia  in  txirn  offers  the  poaaibility  of  making  a  Judgemant 
concerning  the  effectiTe  temperature  of  electrons*  characterizing  the  Telocity  of 
their  motion.  It  turned  out  that  the  effectiTe  temperature  of  electrons  in  the 
ionoaphere  ia  much  higher  than  the  temperature  of  neutral  particlea  and  iona.  Thia 
new  result  requires  further  study  and  a  physical  explanation. 

A  method  of  collecting  air  samples  by  meana  of  special  balloons  was  widely 
utilized  for  detezmining  tha  eompapitiOB-of  the  atnaapha^  during  rocket  Bounding. 
The  eir  was  carefully  punned  from  them  on  the  ground.  At  a  giTen  altitude  tU  bal* 
Iona  ware  opened  and  after  taking  BampleB  they  were  cloaed.  Vhat  ia  the  eanq>lezity 
of  thia  method?  It  ia  difficult  to  create  a  deep  Tseum  in  balloons;  aa  influenoa 
of  the  gaaaa  leaTing  tha  rocket  during  flight  on  the  reaulta  of  the  inreatigationa 
ia  poaaibla;  it  ia  oon^licatad  to  analyze  small  quantities  of  matter.  An  inauffi* 
eieney  of  the  method  also  lies  in  tha  fact  that  it  permits  tha  obtainment  of  only 
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tk*  dbmioal*  asd  not  tba  ion  cooipooitiOD  of  the  etaoephere#  In  on  isolated  toIums 
of  a  balloon*  partielea  of  tba  atmoiphera  cannot  be  found  in  a  state  of  pbotoobaoii* 
cal  equilibriuB*  as  in  the  upper  atoospbero*  Therefore*  an  instruasnt  was  created* 
vhieb  could  d'(|t ermine  tbe  ion  ccmpoaiticn  of  tba  atacapbere  immediately*  Such  an 
inatrunant*  a  radiofrequency,  mesa -apeotrome ter*  was  installed  on  the  third  Soriet 
satellite*  This  in&tna&ent  is  more  preferable  on  a  satellite  than  on  a  rocket* 
After  seTeral  daya  the  satellite *s  gas  liberation  ceases*  and  the  results  of  the 
measurements  are  sufficiently  accurate  (if  you  do  not  consider  tbe  interaction  of 
gas  particles  vith  tbe  sides  of  the  instrument)* 

Tbe  mass-spectrometer*  by  means  of  an  electrical  or  magnetic  field*  separates 
and  diTides  ions  according  to  mass*  Vben  electrical  fields  of  high  frequency  are 
utilised  for  separation*  the  mass-spectrometer  is  said  to  bs  radiofrequency* 

The  diffusion  dlTision  of  argon  and  molecular  nitrogen  vaa  registered  namely 
with  tba  aid  of  auch  instruments  during  rocket  inreatigations*  Vhat  is  the  short* 
ccuning  of  such  an  instrument?  The  fact  that  it  is  difficult  to  inrestigate  mole* 
cular  composition  with  its  help* 

Measurements  of  ion  composition*  made  on  the  third  satellite  in  the  223  ^  to 
980  km  range  of  altitudes*  indicated  that  in  day*time  poeitlre  ions  of  atomic  oxy* 
gen  prevail  at  thaae  altitudes*  In  addition  to  those  ions*  positire  iona  vlth  mass 
nuniber  14  vers  registered*  which  could  be  identified  with  ions  of  atomic  nitrogen* 
positive  ions  of  atamic  oxygen  isotope  with  mass  number  18*  positive  ions  of  mole¬ 
cular  nitrogen*  positive  ions  of  nitrogen  oxide  and  positive  ions  of  molecular  oxy* 
gan  were  also  regiaterad* 

The  results  obtained  indicate  that  the  ion  eoiqpoaition  of  the  i;q>per  atmosphere 
changes  substantially  depending  on  altitude*  The  percent  (in  relation  to  iona  of 
atomic  oxygen)  content  of  heavy  molecular  ions  of  molecular  oxygen*  nitric  oxide 
and  molecular  nitrogen  fella  with  an  increase  in  altitude*  It  is  interesting  to 
note  that  the  relative  content  of  these  iona  falls  tba  fastest  in  the  223  ^  to 
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270  km  altitude  intexral*  after  which  the  decreaae  becomee  slower*  The  content  of 
lozis  of  aoleculer  ojcygen  at  altitudee  abore  400  km  la  more  than  a  thousand  times 
less  than  the  ions  of  atmnic  osygen.  The  content  of  ions  of  nitric  oxide  beconss 
a  thousand  times  less  at  altitudes  abore  30O  km.  The  relatlTe  quantity  of  lone  of 
atomic  nitrogen  increases  with  an  increase  in  altitude*  • 

It  was  further  discorered  that  the  ion  compoeition  depends  on  the  geographical 
latitude.  Therefore*  the  relative  content  of  ions  of  atomic  nitrogen  at  altitudes 
from  225  to  350  km  Increases  significantly  upon  transfer  from  the  30^*3^^  area  of 
north  latitudes  to  the  north  latitudes.  The  relative  content  of  ions  of 

molecular  nitrogen*  molecular  oxygen  and  nitric  oxide  also  increases  in  these  lati« 
tudes  in  comparison  to  more  southern  latitudes. 

Measurements  of  electron  and  ion  concentrations*  conducted  a  different  times^ 
indicate  an  insignificant  variability  in  them  with  the  course  of  time.  One  can 
assume  that  many  of  these  variations  are  quite  rapid  and  create  the  known  difficul-^ 
ties  in  radio  comizuni cations  (in  radio-telephone  conditions)  with  satellites  moving 
higher  than  prime  maximum. 

Right  now  there  la  still  no  exhaustiTe  explanation  of  the  various  pecularitiee 
in  the  etructxire  end  life  of  the  ionosphere •  The  data  obtained  in  ionospheric  mea* 
eurementa  is  too  fra^pnental  azxl  incomplete*  Very  little  is  known  about  the  active 
factors  which  eoxild  influence  ionization  and  its  rariation  in  time  (ultraviolet  and 
1-ray  emisaions  of  t^  Sun*  cozpuacular  radiation  of  the  Sun*  cosmic  rays  and  micro- 
meteors).  One  can  only  propose  that  the  Sun  (the  role  of  which  in  the  motion  of  thm 
upper  atmospheze  can  be'cooaSdersd  as  proof)  aeama  to  greatly  ixifluenoe  its  slae- 
trical  characteristics*  Thsy  can  bs  part  of  ths  total  action  of  the  Sun  on  the 
atmosphers* 

Materials  of  interstellar  space*  'Absolute  Tecum'  and  'absolute  cold'  are 
incooqmtible  expressions*  bub  ars  used  quite  often  recently  for  the  characteriatie 
of  interplanetary  space*  especially  in  »eisnce -fiction  and  popular-science  literature. 
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It  is  BOW  knovB  that  bssidss  the  large  auinber  of  Beteora  llghtlag  up  the  Doeturaal 
aky  with  firey  atreekot  there  la  a  Bsaa  of  aaall  meteor  partielea  end  eosBle  duat» 
filling  interplaoetaxy  apace  and  penetrating  into  the  Earth's  atmoapheM* 

Fine  and  porous  in  atructure*  the  particles  can  penetrate  into  the  atnoaphere 
without  changing  physical  qualities*  This  created  the  known  premises  for  studying 
the  particles  on  the  basis  of  air  contaisination»  sedimentary  rocks  of  deep  seas  etc* 
Such  investigations  together  with  ground  observations  of  meteors  (bright  traces  of 
the  combustion  of  meteors  in  the  upper  atmosphere)  confirmed  to  a  largo  extent  the 
proposals  concerning  the  size  of  the  masses  of  meteor  particles  and  their  structure* 

But  together  with  that*  ground  methods  of  investigations  could  not  provide  a 
complete  possibility  for  studying  solid  matter  of  interplanetaxy  spaces*  For  an 
evaluation  of  the  total  amount  of  meteor  particles  falling  to  the  Xarth*  their  masa 
and  energy*  it  was  necessary  to  bring  instruments  beyond  the  ranges  of  the  atmosphere* 
For  automatic  exploratory  rockets  and  more  eo  for  manned  flight*  the  meteors  moving 
with  ooloesal  speeds  could  present  a  tremendous  danger  and  a  before-hand  evaluation 
should  take  place* 

What  does  the  meteor  danger  consist  of  in  its  most  imnediate  form?  In  the 
poesibilities  of  damaging  the  walls  of  the  compartment  or  cabin  of  e  space -ahip* 
which  leads  to  instant  depressxirlzatiou*  cesaetlon  of  operation  of  apparatus  or 
the  necessity  of  fast  eorrection  of  the  damage* 

Another  form  of  meteor  danger  is  mieroneteor  erosion*  It  is  the  gradual  abra¬ 
sion  of  the  surface  layer  of  metals  under  the  action  of  fine  dust  partiolea  borne 
by  Veaoie  speeds  *  a  danger  to  the  surf eoes  of  solar  batteries  and  optieo>  _  Tha  small 
particles  shot  Oltiby  a  sand-blasting  apparatus  affect  a  metallic  or  granite  aurfaae 
similar  to  the  action  of  erosion*  The  mechanical  damage  eauaed  by  erosion  is  not 
groat  and  could  be  diaregaried*  But  it  can  lead  the  space  ship  to  destruction  of 
the  beet  conditions  which  in  turn  can  strongly  influence  the  operation  conditions 
of  the  inatruments  and  aatronauta» 


60 


0 


In  intarplanetary  space  where  the  density  of  the  aurroundin^  aedium  la  low* 
the  temperature  of  bodies  is  deteinlned  by  radiation  oharaeteriatiea,  i.e.  the  abi* 
lity  of  a  surface  to  emit  and  absorb  heat  rays»  and  the  internal  heat  supply  due  to 
the  operation  of  the  apparatus  and  the  Tiability  of  the  organisms.  Thereforet  Tari- 
ation  in  the  radiation  characteristics  ia  extremely  important. 

The  geophysical  effects  of  heating  the  atmosphere*  already  mentioned  abore. 
may  pertain  to  the  meteor  material  concerned. 

Large  meteors  are  rarely  encountered.  The  extremely  amall  duet  particles* 
aderoneteora*  present  a  basic  danger  to  apace  fli^ta. 

Therefore*  in  the  preparation  of  the  Texy  first  experiments  on  rockets  and  as* 
tellitea*  the  Sor let  and  American  inTeatigatora  began  to  deTslope  an  apparatus  for 
registering  the  strikes  of  mlerooeteor  particles. 

One  of  the  first  methods  of  studying  meteor  particles  (apidied  by  the  Ameri* 
cans  in  the  launchings  of  tha  famous  rockets  soon  after  the  end  of  the  war) 

was  the  acoustical  method*  Special  microphonea  xegistsred  strikes  of  meteors  arou¬ 
nd  the  hull  of  the  rocket.  They  permlttad  the  obtainment  of  data  for  a  Tery  large 
aurfaoe*  but  could  not*  naturally*  proride  diatribution  of  the  particlea  according 
to  mass  and  energy*  since  the  acoustical  effect*  to  a  considerable  extent*  was  da* 
tezmined  by  the  chars cteristica  of  that  part  of  the  construction  where  the  strike 
took  plaee. 

Scientiats  proposed  the  creation  of  Tarlous  derlces.  One  of  them  was  ccapoood 
of  grids  with  thin  wires*  and  a  Judgement  ean  be  made  concerning  the  size  and  fre* 
q[tteney  of  the  siiprcmeteor  ii^set  on  the  basis  of  breaks  in  the  wire.  Another  de* 
Tice  the  fom  of  s  package  ecmposad  of  extremely  thin  conductors*  which  must 
gradually  wear  out  under  the  action  of  meteor  d\ist*  ehanging  the  total  eleetricsl. 
resistance  of  the  package  (this  was  also  s  sign  of  meteor  erosion) •  One  more  ds* 
Tice  had  a  photoaenaitiTe  element  corered  by  an  opaque  emulsion.  Mierometeor  da¬ 
mage  to  this  emulsion  created  the  poaaibility  of  a  photoelectric  effect  and  regia- 
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tration  of  meteor  natter* 

Plezo-<ieyioea  vera  widely  applied  by  Soriet  aeientiata  in  meteor  InTestigationa* 
The  property  of  certain  cryatala  (for  example^  aampnitta  phoapbate)  la  uaed  in  theae 
dericea  to  provide  a  difference  in  potentiala  on  lining  upon  a  nateor  atrihe  a- 
round  a  plate  rigidly  reeting  on  a  ayatem  eompoeed  of  aeveral  piezo -el  amenta*  The 
advantage  of  auch  a  ayaten  la  in  the  invariability  of  the  charaeteriatica  of  the 
device  over  a  long  period  of  timet  until  it  ia  deatroyed* 

Such  a  ayatem  of  regiatration  pennita  the  measurement  of  the  frequen^^  and  energy 
of  meteor  atrikaa*  Calculations  indicate  that  the  devices  permit  the  measurement 
of  the  energy  of  meteor  particles  having  maaaea  from  10*9  g  ^jid  more* 

The  average  frequency  of  meteor  strikes  *  registered  by  the  third  satellite 
(Sputnik  III}t  ia  approximately  1*7  •  10*3  aquaze  meteze  second.  The  reaulte 
obtained  by  Sputnik  III  also  indicate  that  the  frequency  of  mleromateor  eolliaione 
with  the  surface  of  the  satellite  rarely  increased  with  timet  devieae  regiaterod 
the  magnitude  of  a  number  of  strikes.  So*  for  example*  on  15  May  1938  magni¬ 
tude  reached  4**11  strikes  per  second  in  one  square  meter*  It  was  explained  by  the 
passage  of  the  satellite  through  a  meteor  shower* 

Vhat  does  this  conclusion  follow  from?  From  the  fact  that  in  variation  of  a 
number  of  strikes  there  is  a  periodicity  coinciding  with  the  periodicity  of  the 
revolution  of  the  satellite  relative  to  the  center  of  gravity*  Consequently*  tho 
majority  of  meteor  particles  had  one  ax^  the  same  direction  of  motion*  Theccretical 
calculations  indicate  that  if  the  particles  egirga  at  an  average  speed  of  40'  hzi^aec** 
then  after  a  time  strikes  were  registered  around  the  devices  .of  partielee  having 
masses  from  8  •  10*9  to  2*65  •  10~®g  and  energies  of  about  10^—10^  erg* 

Devices  for  registering  micrometeors  were  installed  on  the  three  Soviet  space 
rockets.  An  experiment  on  the  first  space  rocket  provided  a  coxqparatively  small 
number  of  strikes*  insufficient  for  delivering  them  to  telemstzy  (gathered  date)* 
Accumulation  of  data  did  not  take  place  on  the  second  space  rocket  and  it  was  da* 
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llTered  iaoMidiatel^* 

The  reeulte  indicate  a  frequency  of  9  •  10*''^  atrlkea  per  aecond  In  1  w?  for 
particlea  baring  jcaeaea  of  6  •  10 *3  •  10*^  g  it  ia  leaa  than  3  •  10*^  atrikea 
per  second  in  1  wr.  The  derieea  placed  on  the  automatic  interplanetary  station 
(AIS)  indicated  an  arerage  of  3  •  lO'*^  atrikea  per  aecond  in  1 

There  vea  a  report  in  the  preaa  that  aa  a  result  of  the  experix&enta  conducted 
on  the  aatellitea  there  ia  a  basis  to  assume  that  around  the  Earth  at  comperatirely 
lov  altitudes  (approximately  one  hundred  kllcmetera)  there  exists  a  ring  composed 
of  micrometeora.  The  existence  of  this  unusual  ring  was  mentioned  earlier*  emarging 
from  theoretical  cons Iderat Iona. 

There  la  a  report  that  the  general  results  of  studying  meteors  with  aatellitas 
led  to  the  conclxiaion  that  the  Earth  is  surrounded  by  an  unusual  micrometeor  area* 
extending  up  to  altitxides  of  approximately  one  hundred  thouaand  kilcmetere.  Con¬ 
centration  of  particlea  in  it  ia  relatively  email*  but  it  le  immeaaurably  hi^er 
than  the  concentration  of  particles  in  interplanetary  space.  An  American  astronomer* 
F.  Vhipple*  proi>OBe8  that  these  particles  obviously  have  a  lunar  origination*  . 

Thera  ia  a  basis  to  assume  that  the  AIS  "registered*  the  fall  of  mateora  of 
larger  sizes  than  any  of  the  others  colliding  with  previous  Soviet  rockets  and  sa¬ 
tellites.  Its  unexpected  disorder  and  oeaaadion  of  information  transmission  can 
only  be  explained  by  the  meteor  damage  to  it.  Such  an  explanation  ia  more  plausible* 
since  at  this  time  the  Earth  passed  through  one  of  the  meteor  ahowera.  The  total 
magnitude  of  the  frequency  of  strikes  of  meteors •,aa  it  follows  from  the  data  pre- 
sented  above*  was  registered  by  AIS  devices* 

This  ia  not  a  solitary  ease*  The  American  satellite*  *Explorer-III**  was  da¬ 
maged  upon  the  passage  of  the  Aquarida  meteor  ehover  at  the  beginning  of  May  1958. 

It  is  eharacteristie  that  upon  this  at  first  the  device  registered  the  fell  of  e 
large  meteor*  then  one  after  the  other  the  radio  trenemittere  vent  out  of  order* 

Does  this  mean  that  the  meteor  danger  is  thet  greatt 


63 


In  spite  of  these  tvo  eases*  there  is  no  basis  to  eoiisider  it  to  be  great* 

The  lengthy  wrk  of  other  satellites  and  space  rockets*  the  total  BUBd>er  of  laim* 
chings  of  which  is  more  than,  ten*  the  results  of  registering  meteors  svlth  special  . 
equipment  and  the  length  of  operation  of  the  solar  batteries  proridee  a  basis  to 
assume  that  meteor  danger  is  not  serious  for  piercing  the  hull  and  eroding  it* 

The  instances  with  the  ilS  and  *£xplorer-III*  is  e  rather  disappointing  accident 
than  an  insTitable  rule*** 

Not  only  meteors  and  cosmic  dust  fill  interplanetary  space.  Right  up  to  the 
beginning  of  direct  inrestigetions  the  proposal  existed  that  apace  contains  inter* 
planetary  gas.  The  results  of  measuring  the  polarization  of  "zodiacal  light*  (a 
weak  illiimination  of  the  aky  in  the  ecliptics  plane*  which  can  be  obeerred  in  the 
south  latitudes  and  characterized  by  the  diffusion  of  solar  light  by  extremely  email 
partielee  of  matter)  led  soane  Inrestigatora  to  a  conclusion  concerning  the  fact 
that  interplanetary  space  is  filled  with  electrons*  Their  density  in  the  region  of 
the  Earth  conaiats  of  approximately  600*-1000  Since  the  medium  ee  e  whole 

is  neutral*  there  must  also  be  positiTe  particles  with  the  same  concentration  eon* 
tained  in  it* 

Other  experimental  erguements  in  the  use  of  the  existence  of  interplanetary 
gas  were  the  "whistling  atmospherics"  (lowfrequency  electromagnetic  oscillationa* 
originating  as  a  result  of  lightening  dischargee  end  spreading  along  the  magnetic 
power  lines  of  the  Earth's  magnetic  field)*  The  concentration  of  electrone  deter* 
mined  on  the  basis  of  these  atmospherics  in  interplanetary  space  (in  thie 
one  could  determine  it  up  to  distahcee  6f  50**6o  thousand  km  from  the  eurfeee  of 
the  Earth)  ie  equal  to  approximstely  1000 

Before  the  inrestigators  stood  the  task  of  rerifying  the  indicated  oonelueiona* 
explaining  whether  or  not  these  partielee  belong  to  the  corpuscular  flow  oontimi* 
ously  being  discharged  by  the  Sun*  Thie  could  only  be  done  with  the  aid  of  epee# 
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One  can  diatiziguiab  tbe  atationary  gaa  coDpoaln^  interplanetary  space  (its 
particles  baTe  energy  of  approziinately  1  st)  fron  the  flows  of  solar  corpuscles 
(large  ez^rgy)  by  Deans  of  diriding  the  registered  particles  according  to  energy* 
Distribution  of  particles  with  high  energy  can  be  attained^  for  example*  by  ineanb 
of  an  installation  of  corresponding  screens*  calculated  on  the  passage  of  particles 
hsTing  energy  not  lower  than  the  determined  limit  through  4hem. 

On  the  first  Soriet  apace  rochet  this  diTision  was  attained  by  means  of  the 
simultaneous  utilization  of  four  proton  catchers*  Two  of  them  had  a  poaitiwe  po* 
tential  on  the  outer  screens  •  Barticles  of  stationary  gas  could  not  hsTe  fallen 
into  these  catchers*  They  only  registered  protons  of  corpuscular  flows* 

The  two  remainixig  catchers  registered  susmary  proton  currents*  eaused  by  both 
stationary  protons  and  protons  of  aolar  corpuscular  radiation*  In  the  experiment 
system  the  possibility  of  precise  calculation  of  the  electrical  potential  of  the 
hull  relatiTe  to  the  medium  was  not  examined*  therefore  the  reaulta  obtained  bear 
an  appraiaable  character* 

Tbia  data  indicates  that  interplanetary  ionized  gas  exists..  Concentration  of 
positively  charged  particles  of  gas  at  an  altitude  of  I300  km  In  a  non -illuminated 
area  of  the  atmosphere  is  approximately  1000  l/om3.  xt  an  altitude  of  2000  km  in 
the  same  conditions*  concentration  is  half  aa  much*  Higher  it  maintains  almoat  a 
constant  Tslue  up  to  21--22  thousand  km*  At  a  diatanee  of  110— 130  km  the  concen¬ 
tration  of  particles  is  lowered  to  3OO—40O  1/cd^« 

The  discovery  of  interplanetary  gas  during  the  rocket  experiments  occured  un* 
expectedly*  while  photographing  the  celestiai"eple«f#^.la  ultraviolet  rays* 

Ve  know  that  in  order  to  study  the  eoopoaition  of  stars  and  nebulae*  and  slso 
the  processes  going  on  in  them*  it  is  wary  important  to  conduct  spectrometrie  in- 
Testigations  in  ultrsTiolet  rays*  for  which  the  Earth's  atxDoaphere  is  not  tranapa- 
rent  •  These  experiments  ware  ude  on  rookata .  Fhotography  of  the  noct\irnal  sky 
from  high  siltitude*  Indicated  *  great  brilliance  in  the  area*  oppoclte  the  Sun* 
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This  radiation  can  onij  be  explained  by  the  presence  of  hydrogen  in  the  interplane* 
tary  ]9edium«  in  the  radiation  line  of  vhich  photographs  were  taken* 

A  natural  aatellite  of  our  planet.  The  Soriet  apace  rockets  (launched  in  1959) • 
in  addition  to  studying  Interplanet  space  and  space  near  the  earth*  transmitted 
information  to  Earth  concerning  our  nearby  cosmic  neighbor* 

In  the  inresti  gat  ions  of  the  Moon  Soviet  rocketry  for  a  long  period  of  time 
ia  maintaining  not  only  priority*  but  a  *iiK»i<^oly*.  American  scientists  launched 
many  Earth  satellites*  but  were  not  able  to  approach  a  study  of  the  Moon*  The  Ameri* 
can  rocket*  which  vea  succeaafully  launched  in  the  direction  of  the  Moon  (*Pioneer* 
IV*)*  peased  it  at  a  distance  of  6o  thousand  km* 

The  first  Soviet  rocket  investigated  the  vicinity  of  the  Moont  it  went  along 
a  given  trajectory  to  a  distance  of  5  thousand  km  from  the  surface  of  the  Moon* 

The  second  rocket  made  a  vertical  cross  section  of  the  space  near  the  Moon  almost 
up  to  the  surface  of  the  Moon*  having  accomplished  the  first  interplanetary  flight 
in  history.  In  honor  of  thia  outstanding  oocaaion  banners  with  the  symbol  of  the 
country  of  social  ism  were  placed  on  the  surface  of  the  Moon* 

The  most  is^ortant  result*  obtained  in  thia  launching  ia  an  ezperimantally 
established  fact:  the  Moon  has  no  significant  magnetic  field  and  formations  simi* 
lartD  the  Earth's  radiation  belts.  They  could  not  originate  without  magnetic  traps* 
Ve  succeeded  also  in  diseorarisg  an  increaaa  in  the  concentration  of  ionized  par¬ 
ticles  as  you  draw  closer  to  the  surface  of  the  Moon*  The  ionosphere  of  tba  Moon 
is  unxisual  axid  extremely  rarefied  in  eooqpariaon  to  the  Earth*  Its  diaeorexy  con¬ 
firms  the  theoretical  assumptions  and  those  ground  ezperiisenta  (obaerratioh  of  radio 
stars)*  which  indicated  the  presence  of  this  atmosphere* 

The  third  Soviet  space  rocket  sent  an  automatic  interplanetary  station  (118) 
into  an  ezoeptlonslly  eonpl  ice  ted  .spatial  orbit* 

This  station*  besides  the  ordinary  investigations*  had  a  special,  miaalons 
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to  photograph  the  opposite  aide  of  the  Moon*  which  ia  iirriaible  from  the  Earth  and 
therefore  was  not  coopletely  studied  to  that  tine*  Ve  known  that  this  mission  was 
successfully  stccGopIiahed. 

With  the  aid  of  the  special  engines  and  photoelectrical  apparatxisg  the  sta* 
tion,  on  an  orbit  between  the  Sun  and  the  Moon,  accomplished  orientation  at  first 
to  the  Sun,  and  then  to  the  Moon  and  with  the  aid  of  two  cai&eras,  photographed  the 
opposite  side  of  the  Moon  fran  a  distance  of  60«>»70  thousand  km.  The  photographs 
obtained  were  then  processed  under  the  complex  conditions  of  space  flight  and  trans* 
mittad  to  the  Earth  with  the  aid  of  a  telerision  installation* 

In  the  photographs  of  the  far  side  of  the  Moon  there  are  considerably  fewer 
"aeas*  and  more  elerated  and  mountainous  regions  than  on  the  Tisible  aide.  Two 
seas  are  clearly  riaible  in  the  photographs:  the  *Sea  of  Moscow*  with  the  *Bay  of 
Astronauts*  and  the  *Sea  of  Dreams*.  The  coursea  of  certain  seas,  Tiaible  from  the 
Earth  at  the  edge  of  the  lunar  dl8k»  the  '^Soviet*  Mountain  Range,  the  "Tsiolkorakiy*, 
*Lomono80T* ,  "Jol iot -Curie • ,  ^ndeleyev*,  "Jules  Verna*,  "Edison*,  •Kurchator* 
craters  azKl  many  others  were  photographed. 

Altogether,  on  the  far  aide  of  the  Moon,  by  means  of  careful  deciphering  with 
a  large  degree  of  accuracy,  252  formations  were  discorered,  out  of  them  approximately 
100  belong  to  the  region  of  the  risible  side  of  the  Moon.  I90  details  of  the  sur¬ 
face  were  discorerad  with  less  acciiracy.  37  details  were  discorered  with  little 
accuracy  —  only  one  sequence  needs  confirmation. 

It  follows  to  remark  that  the  photography  was  done  not  under  completely  faTO- 
rable  conditions.  The  attexi^t  to  possibly  photograph  a  large  part  of  the  aurfaoe 
of  the  far  aide  of  the  Moon  lad  to  the  selection  of  a  moment  when  the  entire  far 
aide  was  illuminated.  The  abaenoa  of  aide  shadows  ooneealad  the  relief  of  tlm  ter¬ 
rain  and  made  the  illuminatioa  "flat*. 

Toward  a  dream*  It  ia  probable  that  man*a  first  oonseious  glanoa  Into  the 
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•ky  VM  coimacted  with  the  dream  of  flying  upvarda«  beyond  the  oloude*  to  the  epar* 
kling  lights  of  the  atare.  For  many  canturiaa  manlcindJa  atriring  tovarda  the  atara 
and  remote  unknown  mrlda  was  deTeloped  and  atrangthanadt  but#  like  many  other  atri* 
Tingat  remained  only  a  dreamt  beautiful  and  hopaleaa*.. 

Means  of  ground  coomuinioations  ware  daTelopad  and  the  striwing  to  utilize  the 
air  exrralope  of  the  planet  for  them  was  ayen  greater*  At  first  birds  ware  imitated* 
Wings  for  gliding#  than  an  air  balloon  carried  by  the  wind#  a  non-manauTarabla  and 
sluggish  dirigible  and#  finally,  a  motorized  aerodynamic  flight  of  man  in  an  air¬ 
plane* 

Airplanes  were  (Quickly  deTeloped#  striring  to  increase  their  spaed  and 
ceiling*  But  they  could  not  become  the  means  of  flying  to  other  planets  and  worlds. 


Photograph  of  the  Far  Side  of  the  Moon* 

An  automatic  interplanetary  station  transmitted  a  larga  nuatoer  of  photographs  of 
the  far  side  of  the  Moon  to  the  Barth#  the  aide  which  cannot  ba  Obaerrad  from  tha 

Barth* 
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Only  after  the  publication  of  K.  S.  Taiolkorakiy *a  clear  and  realiatia  idaaa» 
the  deTelopement  of  modern  technology  turned  the  dream  of  axtraterreatrial  fli^t 
at  first  to  hope*  and  then  to  solid  certainty*  The  reality  of  the  teak  and  the 
necessity  of  its  profound  solution  con^elled  the  inrestigators  to  ponder  OTsr  ell 
aspects  of  the  problem,  which  could  arise  upon  the  taking  of  this  step* 

Vhat  physical  conditions  will  man  encounter  in  space?  What  will  his  psycho- 
logical  reaction  be  to  this  new  sitxiation?  Vhat  seasurea  are  necessary  for  guarsA- 
teeing  safety  of  the  flight?  Vhat  could  be  the  possible  consequences  of  such  e 
flight?  ill  these  questions  required  an  iranediate  solution* 

Experiments  in  baro-  and  thermo-chambers,  artificially  created  on  apecial  in¬ 
stallations  —  "orerloading*  centrafuges*  Tarious  psychological  InTeatigationa  under 
special  conditions*  simulation  of  weightleasness  upon  immersion  in  a  liquid  end  the 
creation  of  momentary  weightleasness  in  airplane  flight  along  a  specially  calculated 
curre  --  all  these  are  stages  in  the  way  to  the  solution  of  specific  elements  of 
these  problems. 

But  in  gro\md  experiments  it  is  impossible  to  create  prolonged  weightlessness  • 
impossible  to  estimste  the  influence  of  penetrating  radiation  on  organisms  of  liwing 
matter  upon  leaving  the  limits  of  s  dense  atmosphere. 

Therefore,  with  the  appearance  of  sufficiently  powerful  rockets,  tha  inrasti- 
gators  Ammediatly  vent  on  to  natural  ezperimenta.  Aa  alvaya  in  the  history  of  me¬ 
dicine,  we  turned  to  animals  so  as  not  to  risk  a  human  life.  Dogs  began  to  be  sent 
into  the  upper  atmosphere,  paring  man's  ways  to  apace* 

Why  dogs,  especially?  In  tha  USA  pfefarenoe  was  giren  to  mice,  rata,  monksya**, 
Tha  fact  was  that  dogs  aaaily  undertake  depression.  Their  physiologir  was  studied 
Tsxy  wall  by  Soriet  scientists,,  beginning  with  I.  P*  Parlor.  The  facility  of  dap- 
raaaion  permitted  us  to  place  a  portion  of  the  dogs  in  a  flight  while  *conaeioua*, 
aa  monkeys  in  American  experiments  vers  found  under  narcosis. 
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tmy  to  tho  "Mop  of  thm  For  Sido  of  tto  Mooo*  • 


I.  Huaboldt*o  Soo* 

2»  Indpoloo* 

3*  Giordoso  Braao* 
k^  MoxwoU* 

3*  Xurohotor* 

6*  ClooDodeo. 

7*  Mare  Ui^ro  (Soo  of  Sbodooo)* 

8*  Joliot-Curio* 

9«  Lomonooor* 

10.  Edison. 

II.  Sea  of  Mooeoii* 

12.  Bay  of  iotronoato* 

13.  Moro  CriaiuB  (Soo  of  Criooo). 

14*  Mare  Marginio  (Bordor  Son). 

13*  Fopor. 

l6«  Herts* 

17*  Tau  Cheung  chieB* 

18.  Mare  UzidaruB  (Soo  of  Voreo)* 

19*  LoiboebeTokix* 

20.  More  Fooeunditotio  (Seo  of  Flontar)* 

21.  Motc  Spumoao  (Soo  of  . 

22*  longfcnxio*  . "  ‘-; 

23.  More  Staortbit* 

24*  Pastor* 

23*  MendeloyoT* 

26*  Yondolinuo* 

27*  PetoTino* 


28*  Skladovsko-Curio* 

29*  Toiolkovokly* 

30  •  More  Oust  rale  (Sou  thorn  Seo) 
31*  Jules-Yemo* 

32*  Soo  of  DreoBO* 
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For  •  eOD^aratlTely  long  tiina  Soriet  engineera  hare  been  studying  high-oltitude 
rockets  and  special  containers  carrying  inatrunenta  and  animals  which  were  catapultad 
from  the  rockets  and  returned  to  Earth*  Numerous  exi>eriiBents  indicated  that  ahimala 
take  overloading  well*  vibration  and  veightlesaneaa  during  launchings  up  to  an  alti*^ 
tude  up  to  several  hundreds  of  kilometers.  Many  of  them  were  sent  vp  in  rockets 
several  times  and  felt  splendid. 

However  all  of  these  experiments  were  cocaparatively  short i  flight  of  the  roo* 
ket  upwards  and  ita  descent  takes  several  tens  of  mlnutea.  In  order  to  explain 
the  influence  of  a  prolonged  state  of  weightlessness*  it  was  necessary  to  perfom 
an  experiment  on  an  artificial  earth  satellite. 

Thia  was  done  on  3  November  1937#  when  the  dog  Layka  began  her  flight  on  the 
satellite.  She  was  fated  to  die:  the  satellite  waa  not  expected  to  return  to  the 
earth.  But  this  death  waa  not  in  vain.  For  a  week*  by  means  of  numerous  devices* 
Layka  *8poke*  on  a  telemetrie  channel  concerning  her  state -of -being  and  tbe  .viabi* 
lity  of  organism  under  the  untiaiial  conditions  of  apace  flight. 

It  follows  from  thia  "conversation*  that  on  the  active  portion*  when  a  large 
overload  occured*  the  dog's  respiration  rhythym  and  cardiac  activity  intensified. 
After  the  overloading  ended*  it  gradually  returned  to  nomml*  It  also  follows  from 
this  *conversation*  that  neither  the  overloading  during  orbital  entry*  nor  the  pro* 
longed  state  of  weightlessness  hindered  the  flight  into  apace. 

Does  thia  mean  that  the  road  to  space  was  opened?  Of  course  not.  Thousands 
of  dangers*  obvious  and  hidden*  face  man  in  space.  The  persistent  work  on  the  study 
of  all  the  problems  of  space  flight  continued.  Rocket  launching  sod  tedious  grouxkd 
investigations  were  started  anew. 

Other  work  waa  going  on  at  that  time.  Rockets  were  perfected  which  were  ca¬ 
pable  of  carzying  mors  solid  and  heavier  equipment*  aimilar  to  future  apace  ships* 
and  new  powerful  rockets  were  tested  which  accurately  reached  an  assigned  point  of 
the  water  surface  in  the  water  apace  of  the  Picifie  Ocean. 
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Layka  In  the  Cabin  of  Sputnik  IX 

Biological  InTeatigations  occupied  a  large  place  from  the  reiy  begizming  in  the 
oomplax  of  Israatigatiozia  with  Soriet  artificial  earth  aatellites.  Their  pvirpoao 
was  to  explain  the  influence  of  specific  conditions  of  rocket  and  apace  flight  on 
llTing  organiama*  It  ia  neoeasazy  both  for  studying  the  possibility  of  the  exiatanoe 
of  organiame  in  conditions  different  from  the  earth*  and  for  providing  flight  safety 

of  aen  in  outer  apace*  Layka*  the  first  space  traveler*  did  not  die  in  vain*  The 

experiment  on  Spunik  II  permitted  the  obtaiziment  of  data  on  the  poasibility  of  the 
apace  flight  of  highly-organized  living  matter. 

Finally*  the  first  satellite  ship  was  put  into  orbit  around  the  earth*  There 
was  no  living  matter  on  it;  neither  animals*  nor  humans*  They  were  replaced  by 
a  mannaquin*  Thia  ia  explained  by  the  fact  that  the  program  did  not  expect  the  ship 

to  return  to  earth*  Therefore*  an  experim^t  with  a  man  was  not  poeaible*  An  ex¬ 

periment  with  animale  could  not  offer  anything  new  in  comparlaon  with  the 

launching  of  the  satellite  containing  Layka  provided. 

A  prolonged  experiment  on  a  large  number  of  experimental  animale  vaa  paoeaaary 
with  the  required  return  to  earth*  in  order  to  explain  how  an  organism  behaves  in 
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conditions  of  prolonged  apace  flight*  Vhat  are  the  reactione  of  the  flight  oondi* 
tiona  axui  their  genetic  influence?  Vhat,  ia  the  degree  of  expoaure  of  Tardoua  or* 
ganiana  to  the  influence  of  specific  oohditione  of  apace  flightT 

Nazoely  such  a  ^zoological  garden*  vas  put  Into  orbit  on  19  August  i960  on  the 
second  aatellite  ship*  There  were  cages  placed  in  its  pressurized  cabin  containing 
two  white  laboratory  rats*  I3  black  end  I3  white  laboratoiy  mice.  In  the  ejection 

t 

contained  of  the  ship  were  located  two  dogs  (Belka  and  Strelka)  •  a  cage  with  6  black 

A 

ani  6  white  mice,  aereral  hundreds  of  insects  (flie^,  two  Teasels  containing  plants 
(spiderworts}»  seeds  of  rarioiis  kinds  of  onions,  peas,  wheat.,  maize  and  nigella, 
special  Teasels  containing  fungi  (actinoaycytes) , uni -cellular  algae  (chlorella  in 
liquid  and  solid  feeding  media).  In  3^  holders  there  were  sealed  aiqpoulea  contain¬ 
ing  bacterial  cultures  of  intestinal  bacilli,  bacilli  of  butyric  fexmentation*  am* 
poules  with  ataphlococcus  cultures,  two  Tsrieties  of  phages,  a  solution  of  desoxy¬ 
ribonucleic  adid  (DNA)  •  and  also  a  culture  of  epitelial  tumor  cells  of  a  human 
(Hel's  cells)  and  small  pieces  of  preserred  skin  of  a  human  end  a  rabbit.  In  addi¬ 
tion,  in  the  container  were  located  4  autoomtic  bioelements  containing  cultures  of 
butyric  fermentation  bacilli,  2  bioelements  in  a  special  thermostat  and  2  in  an 
unheated  container* 

Vhat  waa  the  point  and  purpose  of  each  of  these  experimentsT 
The  dogs  must  haTe  "spoken*  of  their  state -of -being  at  all  stages  of  flight 
(at  this  time  not  only  by  means  of  pickups  and  in  front  of  teleTiaion  cmneras),  and 
also  of  their  status  after  returning*  The  black  and  white  mice  must  bsTs  helped 
investigate  the  possibility  of  smtation  changes*  A  large  number  of  experimental 
animals  oreatad  vide  possibilities  for  obtaining  statistically  raliable,  sM  not 
seeidental  results* 

fruit  flies  (droaophyla)^  were  the  usual  objects  of  genetic  InTestigationa* 
Drosophylls  chromosomes  art  large,  and  after  ten  years  of  their  study  it  was  eats- 
blithed,  in  er.iy  sequence  bioehemlesl  -enbircw  ot  tfUmeteriatics  (genM)  located 
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In  th«m«  FIIm  quickly  dcTclopa  and  multlplyj  therefore,  very  soon  after  tha  ex- 
periaiant  It  la  poaaible  to  obtain  the  first  materials  concerning  the  influence  of 
coanio  radiationa  on  tha  heridity  of  insects. 


Belka  and  Strelka  *-  ^paaaengera*  of  the  second  apace  ship*  The  axperimant  with 
Layka,  as  also  nusieroua  biological  experiments  on  geophysical  rockets ,  did  not  pro¬ 
vide  excluBive  information*  When  one  speaks  of  human  life,  a  very  careful  and  close 
check  of  the  various  aspects  of  the  influence  of  flight  conditions  on  the  organism 
and  safety  is  necessary*  On  the  second  space  ship  were  two  dogs,  Belka  and  dtrelks* 
Their  condition  was  monitored  by  means  of  telemetric  tranamissions  of  infoxmation, 
telaviaion  observation,  and  also  by  means  of  studying  the  viability  of  the  organism 
after  the  return  of  the  space  ahip  to  the  earth* 


Spiderwrt  is  an  interesting  object  for  invest igationa.  In  its  calls  are  six 
pairs  of  large  end  vail -die  tingulahed  chromosomes  *  Any  chrcmioaona  variations  will 
bs  detected  in  the  dividing  bud  cells*  On  the  basis  of  these  changes  one  can  vexy 
precisely  determine  the  doee  of  ionizing  rgdistion*  The  apidervort  is  as  if  a  **11^ 
ving  dosimeter** 

Nuolaia  acids  are  substances  of  heredity*  Their  molecules  can  be  called  "na¬ 
ked  genes*  or  "genea  in  freedom*.  The  influence  of  radiation  could  cause  variation 
in  the  structure  of  this  acid,  which  can  be  detected  by  means  of  physical  and  ohemi* 
cal  iavaat igationa*  This  division  of  the  investigations  must  have  indicated  tha 
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Xamdimte  neehanism  pf  radiptlon  aptlon  on  mn  orgBniaa* 

I^nicillln  Im  a  Tezy  Important  drug.  Nav  typea  of  l^brida  ara  now  azpooad  to 
radiation  action*  Bacilli  ia  a  eonrient  object  for  radiation  inToatigationif  and* 
maybe •  not  without  practically  inqportant  conaequeneaa* 

The  piecea  of  akin  imiat  bare  been  provided  after  arriving  at  the  answer  to  a 
question  in  relation  to  the  possible  changes  in  albumen  cGBq)Osition« 

Bight  now  it  is  difficult  to  make  a  Judgement  on  the  complete  results  of  this 
experiment*  Bran  during  motion  of  the  satellite  ship  on  orbit  it  was  known  that 
the  dogs  were  successfully  undertaking,  all  the  specific  features  of  space  flight* 
Therefore*  Strelka  *8  and  BelkB*s  pulse  frequency  before  launching  90  and  73*  cores* 
IKXidiDgly*  and  respiration  60  and  24  (both  per  minute)*  This  corresponds  to  nonnsl* 
Oa  the  active  portion  the  pulse  of  both  grew  to  I30— l6o  per  minute*  om  of  the  dogs* 
respiration  frequency  reached  240*  This  was  an  adaptation  of  the  organism*  and  not 
a  pathologioal  change* 

One  of  the  doga*  after  16  ‘trips  around  the  world*  in  the  course  of  a 

twenty *f our  hour  period  on  the  second  satellite  ship*  gave  birth  to  six  completely 
healthy  puppies*  This  is  a  hopeful  result  in  the  sense  that  tbs  cosmic  radiation 
which  acted  on  Strslka  during  the  fli^^t*  did  not  influence  her  posterity*  Probably* 
all  of  these  puppies,  or  atleast  some  of  them*  will  "follow*  in  their  mother's  foot* 
steps  and  help  the  scientists  to  collect  exclusive  information  on  the  genetic  re¬ 
sults  of  sexiding  highly -organized  matter  into  apaee* 

The  ennumerated  purpoaea  and  trends  of  the  expariment  indicate  the  vezy  aerious 
and  complicated  affair  of  atudying  the  behavior  of  an  brgsniam  in  apace  and  ita  re* 
action  to  axtemal  unusual  influaneaa*  The  reaxilts  obtained  to  the  present  time- 
are  favorable*  but  they  still  require  further  study  and  new  experiments*  The  pro-*, 
eeaa  of  a  further  detailed  study  will  ha  continued*  although  a  solution  was  "sque¬ 
ezed  out*  for  man  in  the  first  fligihta  into  apace*  The  aeientista  provided  safety 
of  the  first  atagsa  of  man's  antzy  into  apaee*  so  that  this  atap  would  not  ba  a 
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into  nothing**  •  ntop  vith  elonod  ogron* 

It  in  porfeetly  natural*  that  the  poaaible  influence  of  high-enargsr  partielea 
on  liTing'  organiama  presenta  a  known  danger  for  future,  apace  flighta.  The  penetra-* 
ting  ability  of  the  particles  can  strongly  influence  the  characteriatica  of  aemi-^ 
conductors  and  iiq>air  the  work  of  semiconductor  inatrumanta*  In  collisions  of  par* 
tides  vith  the  material  of  the  shall*  a  retarding  X*rey  radiation  arises*  which 
also  has  a  great  penetrating  ability* 

It  does  not  follow  to  think  that  the  situation  is  hopeless*  The  experience 
of  the  operation  of  apparatus  of  space  ships  during  their  passage  through  the  radi¬ 
ation  belts  of  the  earth  and  an  estimation  of  the  energy  of  the  particles  and  their 
concentration  provides  a  basis  to  assume  that  this  difficulties  ars  not  insuzmoun* 
table*  Sufficiently  powerful  shielding  and  rapid  psasage  through  ths  radiation 
belta  of  the  earth  can  guanantee  safety*  although  both  require  additional  power 
expenditures* 

During  the  quiescent  atate  of  the  Sun*  an  entry  into  apace  through  tbs  polar 
areas  of  the  earth  Is  possible*  During  increased  solar  activity*  the  radiation  in 
these  areas  will  be  extremely  IntenaiTe* 

The  launching  and  successful  return  of  the  second  satellite  ship  to  the  earth* 
and  the  fsTorable  results  of  the  biological  experiments  carried  out  on  it  still  did 
not  imply  that  the  question  concerning  manned  flight  into  outer  apace  can  be  eon* 
aidered  to  be  finally  aolrad*  New  axperimenta  vers  needed*  which  would  permit  the 
obtainment  of  the  extremely  needed  results*  ' 

Therefore*  heavy  aatellita  ships  took  off  into  the  aky  one  after  another* 

The  fourth  and  fifth  satellite  ships  aueceaafully  landed  at  the  beginning  of  I96I 
vith  aniaala  on  board* 

Man  flys  around  the  planet*  Dreams  do  not  exist  in  such  a  responsible  affair 
as  the  preparation  of  manned  flight  into  apace*  Soviet  aeiantlata  could  not  risk 
a  human  life  for  the  asks  of  an  external  effeet*  sensation* 
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Thertfore*  a  flight  of  nan  into  putar  apaea  aaa  DOt  aacenpllahaP  aarllar*  la 
aplta  of  tba  fact  that  tha  power  of  the  Soriat  roekata  for  a  long  tiaw  waa  alraadjr 
eomplataljr  aufflelaat  for  it.  The  naaaaaity  of  aolwing  the  problaa  of  retuning* 
of  'handing aatronaut  a  return  tiekaii?  areludad  tha  poaaihility  of  carrying  out 
a  Banned  apace  flight  until  Auguat  I960,  whan  the  aeeond  aatellite  ahip  would  return 
to  the  earth. 

It  ia  true  that  in  the  Soviet  Union  the  prPblem  of  returning  high-altituda 
roeketa  with  the  aid  of  which  ataoapharic  aounding  and  biological  azparlBMnta  were 
conducted,  waa  aolvad  acme  tia»  ago.  It  ia  alao  known  that  aodela  of  tha  final 
atagea  of  new  powerful  roeketa,  wliicb  wara  teatad  in  January  I960,  were  adapted  for 
paaaaga  through  the  denaa  ataoaphara, 

Thia  leada  to  tha  concluaion  that  a  aafa  flight  of  oan  in  a  rocket  ▼artieally 
above  or  on  the  line  of  a  balliatie  trajectory  could  have  bean  aada  by  the  Soviet 
Union  aoBw  tiae  ago.  Thia  waa  not  done  only  baeauaa  auch  a  flight  ia  not.  in  aa- 
aenaa.  a  apace  flight)  it  would  provida  little  for  the  develppaent  of  manned  apaea 
flighta  and  would  have  a  faater  aenaation  effect,  than  a  aeiantifie  and  technical 
effect  would  actually  have. 

A  Banned  flight  waa  not  Bade  even  after  the  aeeond  apace  ahip  waa  aucceaafully 
returned  to  the  earth.  It  waa  necaaaary  to  guarantee  flight  aafaty  in  othar  roa- 
pacta. 

The  phyaieal  experiaenta.  which  wara  dema  by  aaana  of  roeketa  and  aatellitea 
in  the  laat  few  yeara.  hava  a  aubatantial  aignifioanca.  To  enter  ^ter  apaea,  kno* 
wing  nothing  about  the  phyaicid  phanoBann  taking  place  ia  it,  Baant  to  uhdaxtaka  . 
an  unjuatifiad  riak. 

Above  all,  thia  waa  related  to  tha  oateor  danger.  It  followed  to  evaluate  it 
froB  a  quantitative  point  of  view,  in  order  to  ecDatruot  apace  ahipa  accounting  flor 
actual  data. 
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NuMrous  experiiDenta  paraittod  u  to  Mtabliah  thot  ibis  dangar  ia  not  groat* 
Colllaion  with  a  large  Mteor.  an  aceidentt  but  not  an  inoTitabilltx*  all  the 
i&ora  that  tha  time  of  a  masu&ed  apace  flight  can  aluaya  be  aalectad  vith  aueh  a  oal* 
c\ilation»  ao  that  the  earth  will  not  paaa  through  any  meteor  ahowar.  In  addition# 
it  turned  out  that  a  auffieientty  atrong  apace  ahip  hull  can  be  manufactured#  able 
to  protect  man  from  small  mateora* 

inotber  danger#  featured  by  interplanetaiy  apace  ia  cosmic  radiation  and  aolar 
radiation* 

A  detailed  study  of  the  radiation  belts  near  the  earth  led  to  the  conclusion 
that  below  them  the  radiation  danger  is  not  great  and  a  manned  flight  abore  tha 
dense  layers  of  the  atsMphere  is  poasible*  Tha  study  of  the  radiation  belta  pro* 
Tides  a  known  basis  to  aaaune  that  the  earth's  magnetic  field  ia  a  unique  shield# 
which  protects  from  the  high-energy  corpuscular  solar  radiation#  those  areas  of  tha 
atmosphere#  where  the  first  flight  of  man  could  be  made* 

Before  a  flight  into  apace#  scientific  inTeatigationa  were  aucceaafully  eon* 
ducted  and  measures  taken  for  radiation  protection  of  satellite  ships# 

An  important  section  of  this  work  are  the  technical  meaaurea  which  guarentae 
flight  safety*  A  high  reliability  in  tbs  (^ration  of  the  rockets  ia  needed#  which 
can  he  used  to  launch  a  apace  ahip  into  orbit.  Accuracy  ia  neceaaaxy  to  put  tha 
ahip  into  a  giTcn  orbit  and  it  ia  neceaaaxy  to  create  a  reliable  construction  of 
the  ship#  which  would  guarantee  heat-insulation  and  protection  from  radiation* 

It  follows  to  aolTs  the  pi;t>blem  of  returning  the*  ship  to  the  earth  sTen  in  the  ease 
of  a  deceleration  failum.or  a  failure  in  any  element  of  the  guidance  ayatam  and 
many  other  technical  problems*  All  this  had  to  be  eolTsd  before  the  decision  to 
take*off  could  be  made*  Soriet  engineering  brilliantly  coped  with  all  this*  The 
reliability  of  the  operation  of  tha  Soriet  rockets  and  re-entry  ayatama  is  shown 
by  tha  numaroua  launchings*  ihie  launchings  of  the  aatallita  ships  prorided  tha  poa 
aibility  for  creating  tha  apace  ship  *ToatOh*# 


A  design  of  the  space  ship  was  subjected  to  two  trlsl  launchiz^  before  the 
aanned  flight*  These  launchings  took  place  in  March' 196l»  At  that  time*  a  dusngr 
was  placed  in  the  pilot's  seat*  and  dogs  and  other  anii&als  were  placed  in  the  cabin* 
The  apace  ship  had  an  autosiatio  correction  system  from  one  of  its  axis  to  the  Sun 
and  an  automatic  re*entry  system.  The  possibility  was  foreseen  of  the  personal  in** 
terrention  of  the  astronaut  in  the  guidance  system.  Other  elements  of  the  ire -entry 
system  were  also  duplicated.  ^  Therefore*  the  astronaut  could  land  together  ^rith  the 
ship*  but  it  was  foreseen  that  in  the  case  of  necessity*  the  .astronaut  can  be  ejected 
with  the  seat  and  perform  the  final  stage  of  landing  independent  from  the  apace  ship* 

All  this  together  with  other  elements  of  the  design  of  the  space  ship  provided 
complete  assurance  in  the  success  of  the  flight. 

For  providing  safety  it  was  necessary  to  conduct  large  efforts  of  a  biological 
character.  Upon  entry  of  the  space  ship  into  the  assigned  trajectory*  and  upon  its 
return  to  earth*  man  is  subjected  to  the  action  of  significant  overloads.  Ground 
and  rocket  experiments  on  animals  provided  very  much  in  this  respect.  It  followed 
to  carefully  study  the  reaction  of  the  himian  organism  to  overloads  and  to  provide 
the  best  endurance  of  the  overloads  by  the  organism.  For  this*  long  and  carefully 
prepared  gro\md  experiments  on  special  centrafugea  were  needed*  where  futiire  astro-' 
nauta  could  get  accustomed  to  enduring  the  multiple  enlargement  in  the  weight  of 
their  bodies  without  feeling  ill. 

If  man  is  faced  with  overloads  in  ground  practice  quite  often  and  they  can  be 
easily  produced  artificially*  then  the  affair  takes  on  an  extremely  complicated 
and  unuStGSl  aspect*  the  state  in  which  man  is  found  in  space  flight*  the  state  of 
weightlessness.  In  practice*  brief  reproduction  of  weightlessneaa  ia  poaaible  on 
high  elevators  and  in  airplane  flight  along  a  parabolic  curve.  Ve  can  reproduce 
a  state  approximate  to  the  character  of  weightlessness  by  means  of  emerging  man  in** 
to  a  liquid.  All  these  investigations  could  provide  known  material  on  the  reaction 
of  the  human  organism  to  the  state  of  weightleasnesa.  This*  together  with  the  con* 


99 


eluaiT«  raaulttf  on  the  action  of  veightleaaneaa  in  animala  in  orbital  flights  created 
the  probability  that  wightleaaneaa  ia  not  an  obstacle  to  the  flight  of  asn  into 

space* 

Hbv  is  the  Tiability  of  man  in  a  space  ship  provided?  For  this*  there  exist 
systems  of  maintaining  normal  pre88ure»  temperature  and  air  ccmposltioni  The  as¬ 
tronaut  is  dressed  in  a  protective  suit  which  maintains  his  life  and  efficiency 
even  in  case  of  cabin  depressurization  in  flight# 

This  would  seem  to  be  all  • .  • 


Major  Yu.  A.  Gagarin  **  the  first  astronaut  in  the  world  who  made  a  flight  around 
the  plaxmt  in  the  Soviet  apace  ship  ^Yostoh'*  on  12  April  19^1*  The  beginning  of 
manned  space  flights  started  with  this  flight. 

It  was  proved  that  lethal  danger  does  not  threaten  man  from  any  point  of  view. 

a 

Long  physical  training  was  conducted «  the  necessaxy  clothing  was  oreatedf  and  ex¬ 
haustive  tests  were  oomluoted  on  vibrostands»  in  pressurized  cabins  etc.  But  the 
captious  doctors  do  not  consider  it  possible  to  lixnlt  this  cycle  of  biological  in¬ 
vestigational  they  attentively  study,  besides,  the  genetic  influence  of  cosmio  ra¬ 
diation  on  biological  objects  on  satellite  ships  in  space  flight* 
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And  onljr  after  there  wee  eolid  eeeuraace  in  the  conplete  safety  of  a  flight 
erouad  the  planet  below  the  radiation  belts t  did  the  first  astronaut  reeeiTe  par** 
aiseion  to  take«off« 

From  all  the  astronauts  who  were  carefully  selected*  exeelltently  trained  ph* 
ysically  and  theoretically  and  subjected  to  erery  necessary  technique*  the  right 
to  make  the  first  space  flight  was  presented  to  Major  Yu.  A.  Gagarin*  This  short* 
modest  man  with  exceptional  will  and  self-control  was  not  only  veil  prepared  but 
could  ezcelltently  cany  out  the  entire  unusual  flight* 

He  slept  calmly  the  night  before  the  take-off  and  was  alert  in  the  moning* 

Yu*  A.  Gagarin  confidently  entered  the  cabin  of  the  space  ship  and  in  answer  to  the 
eomnand  to  turn  on  the  engines  saids  "Well*  let's  gol*  To  find  oneself  in  the 
fantastically  unusual  conditions  of  space  flight  and  to  sing*  see  the  shrouded  blue 
haze  of  the  earth  from  an  altitude  of  seTsral  hundreds  of  kilometers  and  exclaim 
*hov  beautiful'.*  —  spirit  and  knowled^  of  one's  Jdb  is  needed  for  this* 

Yuriy  Gagarin  ves  not  a  passive  passenger  in  the  flight*  Under  weightless 
conditions  be  retained  his  efficiency*  maintained  ccmiamications  with  the  earth* 
followed  the  operation  of  the  apparatus*  obserred  a  view  of  earth  .and  the  algr  un*- 
usual  for  human  eyes*  recorded  his  impressions  on  a  tape-recorded  and  in  the  log¬ 
book  and  ate*  All  this  seems  to  be  quite  ordinary  work*  but  it  cannot  be  approached 
with  a  terrestrial  concept*  It  is  necessary  to  present  the  cocplicated  technoloiy 
of  the  space  8hip»  the  unusual  conditions  of  the  apace  flight  (the  first  in  the 
history  of  unkind)  and  then  it  will  become  clear  that  what  Yuriy  Gagain  did  was 
not  e^^y  a  flight  e  male  huun  ^iag  decided  by  reaponaible  teating*  but  an  ad- 
vanee  of  the  creative  worker*  who  carried  out  the  entire  program  of  work*  which  the 
acientiata*  doetora  and  engineers  placed  before  him* 

In  the  flight*  Yu*  A*  Gagarin  saw  a  black  aky*  large  stars*  the  intolerably 
bright  aun*  the  earth  with  her  oceans*  continents*  mountains  and  rivere*  It  tamed 
out  that  from  an  altitude  of  one  hundred  kiloutera*  the  earth  is  viaibla  in  a  blus 
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beautif\il  aureola t  which  la  well  defined  t  if  you  look  at  the  horixon.  The  eoft-'blua 
color  eisoothly  changes  into  azure*  thee  to  dark  blue*  to  violet*  which  blende  with 
the  black  background  of  the  aky* 

Everything  la  tmueual*  aTcrythizvg  oatehae  the  iaagination#  and  in  thie  f antes  * 
tic  Betting  a  Soviet  apace  ship  with  a  citizen  of  the  Soviet  Union  on  board  awlftly 
coopletes  its  flight  around  the  planet* 

All  systexQS  of  *Vo8tok-l*  operated  normally*  Air  pressure  was  maintained  at 
730—770  nni  mercury  column,  temperature  at  19—22®  C.  and  zrelative  humidity  at  62- 
-71X*  The  historical  flight  continued  for  IO8  minutes*  and  after  this  time  the 
ship  flew  around  the  earth*  flew  above  several  continents  and  oceans*  and  Tisitad 
the  day  and  night  halves  of  the  earth*  The  night  half  was  shrouded  by  darkness* 
but  Yu.  A.  Gagarin  very  clearly  saw  various  details  of  the  earth's  surface*  elo\ids 
and  shade  frcm  them  falling  to  the  earth  in  the  day  half* 

The  surface  of  the  earth,  says  Yu.  A.  Gagarin*  has  practically  the  same  appea¬ 
rance  as  from  an  aircraft  making  a  high-altitude  flight*  The  difference  is  only  in 
scale* 

This  is  also  understandable.  If*  for  example*  we  compare  the  visibility  from 
a  space  ship  flying  at  an  altitude  of  200  km*  and  from  an  aircraft  flying  at  an  al¬ 
titude  of  30  km*  then  we  can  consider  that  it  will  be  practically  the  same  in  any 
case*  You  see*  the  entire  mass  of  the  atmosphere  is  concentrated  in  its  lover  la* 
yers*  The  quantity  of  the  air  located  in  the  layer  from  20  to  200  km  cannot  prac¬ 
tically  influence  the  conditions  of  visibility*  If  we  coo^are  the  visibili^  from 
an  altitude  of  200  or  even  more  kilometers  with  the  horizontal  visibility  near  tbs. 
surface  of  the  earth  at  a  distance,  for  example*  of  20— 30  km*  then  the  latter  la 
incomparably  worse*  The  optical  thickness  of  the  air  through  which  the  rays  of 
vision  pass  will  be  inaeasuribly  greater* 

The  first  space  flight  ended  successfully*  The  training  of  the  astronaut  and 
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the  flight  itself  vae  eonpletely  Justified  in  its  acrupulousneae  and  aaptiouaneae* 
It  proved  the  perfection  of  the  design  of  the  sjtace  ship  and  the  re-entry  ayetea# 
where  macy  technical  plans  were  duplicated  for  the  security  of  the  success  of  this 
brsTe  txndertaking. 

Having  landed »  the  astronaut  was  Joyfully  greeted  by  both  Kolkhoz  meabers  wor¬ 
king  in  the  field •  and  comrades  awaiting  him  at  the  landing  area.  This  waa  on  12 
April  19^1*  azkd  on  14  April  19^1  the  capitol  of  our  nation,  Moscow,  had  already 
greeted  the  firat  astronaut  together  with  the  entire  country,  and  the  whole  world 
heard  the  Moscow  Radio  broadcasta.  Yu*  A*  Gagarin  clearly  and  confidently  reported 
to  Nikita  Sergeyevich  Khrushchev  on  the  accomplishment  of  the  mission  of  the  Com¬ 
munist  Party  and  the  Soviet  Government,  axil  on  the  successful  completion  of  the 
space  flight* 

The  thankful  nation,  party  and  government  highly  valued  the  achievexoent  of 
Yu.  A.  Gagarin,  having  presented  him  with  the  title  of  Hero  of  the  Soviet  Union, 
Pilot -Astronaut  USSR  and  decorated  him  with  the  K.  £•  Tsiolkovskiy  Gold  Medal* 

The  reward  of  the  head  of  the  Soviet  Government,  comrade  N.  S.  Khrushchev , 
the  pleiads  of  outstanding  scientists,  designers,  the  huge  number  of  engineers, 
technicians  and  workers  for  the  great  successes  In  the  development  of  rocket  indu¬ 
stry,  science  and  technology,  for  the  successful  accomplishment  of  the  first  flight 
in  the  world  of  a  Soviet  man  into  outer  apace  inspires  our  scientists,  specialists 
and  workers  to  new  creative,  labor  successes  to  the  glory  of  the  nation* 

Four  months  had  not  passed  since  Yu.  A.  Gagarin's  flight  when  the  second  So¬ 
viet  astronaut.  Major  German  Stepanov!^  Titov,  accomplished  a  long  apaea  flight 
in  *Voatok-2*.  This  waa  a  more  complicated  flight:  for  23  hours  and  18  mimtea 
the  *yoatok-2”  flew  in  the  aky  of  the  planet,  having  made  seventeen  "trips  aroux^ 
the  world”.  The  length  of  hia  trip  coosiated  of  700,000  km,  which  ia  almost  equal 
to  the  distance  to  the  moon  and*  back* 

The  "Vo8tok-2"  weighed  473^  bg  and  adapted  for  a  long  space  flight*  As  waa 
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it  vas  auppliad  with  inatallationi  for  auicmtlc  control  of  tha  flight 
and  landing  of  the  ahip  on  tha  eaHh*  The  astronaut  had  tha  complota  poaaibility 
to  transfer  to  manual  control*  make  a  manauTor  In  orbit  and  turn  the  ship  in  tha 
direction  needed  for  sciantifio  observations*  The  ship  could  land  in  any  point  of 
the  globe* 

Flight  safety  was  secured  by  the  fact  that  the  ship  was  quite  narrow,  so  that 
in  case  of  failure  of  the  deceleration  system  it  could  descend  under  the  action  of 
the  resistance  of  tha  atmosphere  to  the  motion  of  the  ship* 


Moscow.  9  Augtiat  19^1  •  Meeting  of  the  workers  of  tha  oapitol  at  Rad  Square*  conn* 
memorating  tha  new  unparalled  victoxy  of  Soviet  science  and  technology  --  the  suc¬ 
cessful  flight  of  tha  satellite  space  ship,  *nrostok*2*,  piloted  by  Pilot -Astronaut 
Major  Gexman  Stepanovich  Titov* 

N.  S*  Khrushchev  called  the  brave  astronauts,  Yuriy  Gagarin  and  Gexman  Ti¬ 
tov*  the  celestial  brothers* 

In  tha  photographs  N*  S.  Khrushchev  with  hero -astronauts  G*  S.  Titov  and  Yu*  A. 
Gagarin  on  tha  platform  of  the  Mausoleum* 


The  long  space  flight  of  G.  S«  Titov  took  place  in  conditions  whan  tha  sun 
quiescent  sxkL  the  intensity  of  radiation  low*  This  indicates  everything  pre- 
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▼iouAly  on  the  fact  that  our  aatrononera  studied  the  actiTity  of  the  aua  quite  well 
in  order  to  faTorably  predict  its  state  and  proride  flight  safety* 

During  the  flight*  on  the  first  axtd  seTenth  turns*  Major  C.  S.  Titor  switched 
on  the  manual  control  and  the  ship  obediently  turned  in  the  desired  direction* 

The  same  as  in  Yu.  A.  Gagarinas  flight*  a  conpletely  automated  system  of  correction* 
deceleration  and  descent  was  utlliied  for  the  landing*  but  if  necessary  the  ship 
could  also  land  by  means  of  manual  control* 

One  of  the  main  teaks  of  the  flight  waa  to  study  the  Tiability  of  an  organism 
and  the  maintainance  of  efficiency  under  the  conditions  of  prolonged  space  flight 
and  weightlessness.  After  Yu.  A.  Gagarinas  flight  no  one  disagreed  with  the  fact 
that  this  state  did  not  present  a  danger  to  life*  but  how  proloz^d  veightlessneas 
,  influences  efficiency*  state-of -being  and  the  possibility  of  sleeping*  no  one  knew 
anything  of  this  yet* 

The  flight  of  Major  G.  S.  Titor  in  ^ostok*2"  ended  successfully*  All  on-board 
systems  maintained  normal  conditions  in  the  cabin  of  the  space  ship.  Pressure  in 
the  cabin  was  equal  to  one  atmosphere  *  the  temperature  eren  in  the  descent  portion* 
when  flames  of  incandescent  air  raged  behind  the  screen*  did  not  exceed  22^  C 
was  registered  according  to  the  heat  perception  of  the  astronaut*  The  percentage 
content  of  oxygen  was  maintained  at  a  lerel  of  23--27X*  carbon  dioxide  at  0*23 
0*4^*  and  the  relatlTe  humidity  of  the  air  waa  in  the  raxiges  from  35%  to.  75%*  The 
air  conditioning  ayatem  operated  irreproachably*  and  G.  S.  TitOe  practically  did 
not  close  the  helmet  of  hie  suit  during  orbital  flight* 

The  prelimenary  data  infoimm  ue  also  that  basically  all  the  phyaiologieal  fun* 
etiona  of  the  human  organism  did  not  hara  patholbgieel  dsTiationa  in  the  flight* 

The  astronaut  *a  pulse  in  flight  fluctuated,  in  the  ranges  of  80—100  per  minute* 
idiich  does  not  lesTs  the  ranges  of  the  original  lerel  before  the  flight*  Respire- 
tion  frequeney  wee  18—22  per  minute*  In  the  period  of  sleep  the  frequency  of  the 
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pulst  VBS  lowered  to  por  minute,  which  corresponded  to  the  beck^ixouad  date* 

obtained  in  the  long  ground  experiments  not  long  before  the  fXi|^t* 

In  spite  of  the  greet  complexity  of  the  flight  and  the  .flight  adaeion.  the 
long  stay  in  the  state  of  weightlessness,  the  progrms  of  the  flight  was  completely 
sccoo^lished*  This  indicates  that  weightlessness  neither  influences  the  efficiency 
nor  the  state -of -being  of  the  astronaut.  It  is  true  that  certain  changes  took  place 
as  far  as  the  veatibular  apparatus  is  concerned;  this  was  shown  in  uzqpleaaant  dia* 
turbances,  similar  to  seasickness,  but  these  disturbances  were  not  strong  and  disa¬ 
ppeared  as  soon  as  the  astronaut  assumed  the  originally  selected  posture  and  did 
not  make  any  sharp  head  movements.  These  disturbances  decreased  considerably  after 
sleeping  end  coopletely  disappeared  when  the  decelerator  was  turn  on  and  the  state 
of  weightlessness  ceased*  Speciaiists  consider  that  this,  possibly,  is  due  to  the 
indiridual  pectJ.  lari  ties  of  the  astronaut. 

Coouzainlcetions  from  ”7o8tok-2*  with  the  earth  was  accoopliabed  continuously, 
with  the  exception  of  an  interval  of  time  when  the  astronaut  was  cut  off  by  the  sun* 
CoBmuni cation  at  remote  distances  was  accomplished  by  means  of  shortwave  trsnamitters 
on  frequencies  of  15»765  20.006  eps.  Durizkg  flight  over  the  territory  of 

the  Soviet  Union  comnuni cation  was  accomplished  on  ultrashort  wares  (143*^3 
This  type  of  comouni cations  was  especially  reliable,  since  paaaage  of  ultraahort 
wares  does  not  depend  on  tbs  coo^osition  of  the  ionosphexre.  Sarth  eonnunications 
with  the  ship  was  also  accoiqplished  on  two  waves  of  the  ahortware  baud  and  on  om 
wave  of  the  ultrashortwaTiB  JbiPd* 

In  addition,  on  boai^  the  ahip,  there  wexe  two  teleriaion  dsriosa*  One,  a 
xiaxTOw-band  device,  which  had  been  iised  earlier  in  apace  ships.  It  tranaaittsd  an 
image  with  100  line  definition.  The  second  system,  a  new,  wide-hand  type,  which 
provides  400  line  definition.  It  passed  the  test  in  the  flight  of  the  *?oatok*2*. 

At  the  ground  stations,  the  images  wexe  observed  on  screens  of  apeeial  tela* 
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Tision  seta  aad  were  recorded  on  notion  picture  film  eynehronoiuly  with  regletre* 
tiooa  of  the  physiological  functions  of  the  astronsut's.  orgsnisn*  Both  systens 
operated  eosq}letely  nonnally  and.  pezmitted  obserrstion  and  fixation  of  the  astro* 
nautd  behsTlor  \inder  veightlesa  conditions* 

The  design  of  the  space  ship  predicted  tvo  possibilities  for  landing  the  as* 
tronauta  together  with  the  ship  and  ejection  vith  a  parachute  landing.  G.  S«  Ti* 
tor  was  offered  the  possibility  of  using  any  of  these  methods*  Upon  teminating 
his  flight  I  he  decided  to  eject  in  order  to  test  that  systems  it  was  already  clear 
that  lending  together  with  the  ship  is  eoo^letely  successful.  On  7  August  196l« 
the  spsce  ship  and  the  astronaut  himself,  German  Titor*  safely  dropped  in  an  assi* 
gned  region  near  the  place  where  Yuriy  Gagarin  landed  on  12  April  196l* 

G.  S.  Titor  was  enthusiastically  greeted  by  the  local  inhabitants*  and  after 
two  days  Moscow  greeted  the  new  hero  of  apace.  Major  G.  S.  Titor  clearly  reported 
to  Nikita  Sergeyevich  Khrushchev  on  the  suecesafull  accomplishment  of  the  mission 
of  the  Central  CODUoittee  of  the  Party  and  the  Soviet  Government*  and  on  the  fault* 
less  work  of  .  the  equipment  of  the  space  ship* 

The  high  title  of  Hero  of  the  Soviet  Union  and  Pi  lot -Astronaut  USSR  was  awarded 
to  G.  S.  Titov.  The  Presidium  of  the  Acadea^  of  Sciences  USSR  presented  him  with 
the  K.  £•  Tsiolkovakiy  Medal* 

Thus*  a  second*  still  longer  space  flight  was  accomplished*  G.  Titov*  as  did 
Yu.  Gagarin*  saw  the  earth  with  her  oceans  and  continents*  with  rivers  and  mountains* 
pastures  and  fields*  the  lights  of  big  cities*  white  polar  cape,  and  the  clouds 
floating  above  her  surface.  Ha  saw  the  valvet  bladk  aky  with  non- twinkling  stars 
and  the  aurpriaingly  pretly  rainbow  transfer  from  light  to  dazic  and  the  amra  an* 
reola  on  the  horizon.  Day  changed  into  seventeen  times  for  him  in  one  24- 

hour  period* 

Much  %iaa  done  by  the  first  Soviet  actronauta.  As  the  President  of  the  Acadasgr 
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of  Scienees,  USSR*  AeodeBdclan  M.  V  •  Keldysh*  rezaarks  —  the  flights  of  the  Sorlet 
satellite  ships  iodicates*  that  not  long  from  now,  when  nan  will  penetrate  far  ia* 
to  outer  space*  there  will  be  dreazas  of  flights  to  the  aoon*  Mars*  Venus  and  eTen 
farter  into  the  depths  of  the  UniTerse*  Mankind  entered  a  new  era  of  Bias  taring 
the  hidden  secrets  of  nature*  found  in  the  depths  of  space* 

Man  penetrates  into  space***  The  first  Pilot-lstronauts  of  the  USSR*  Yu*  A* 
Gagarin  and  G*  S*  Titor*  said,  that  they  and  other  astronauts  want  to  *fly  for  real* 
to  fly  to  the  Moon*  Mare  and  Venus* 

The  outstazkling  successes  of  the  Soviet  scientists  anl  first  Soviet  astronauts 
in  the  Investigation  of  space  far  exceed  what  has  been  attained  at  the  present  tiae 
in  the  USA  and  other  capitalist  countries*  As  a  matter  of  fact*  on  3  19^1« 

there  was  accomplished  a  flight  along  a  ballistic  trajectoxy  a  version  of  a  man* 
ned  flight  in  a  rocket*  rejected  by  Soviet  scientists  as  having  no  prospects  in  a 
scientific,  and  technical  asi>eet*  Lieutenant  CODZ&andar  of  the  U*  S.  Navy*  Alan 
Shepard*  was  launched  from  Cape  Canaveral*  located  in  a  special  capsule  of  the 
"Redstone*  rocket*  Having  reached  an  altitude  of  180  km*  be  laz^ed  in  the  Atlantic 
Ocean  after  13  minutes  at  a  distance  of  approximately  300  km  from  the  launching  pad 
axid  was  taken  on  board  an  American  aircraft  carrier*  The  maximum  flight  speed  con¬ 
sisted  of  8800  )sm/hTm  The  same  flight  in  July  I98I  was  made  by  another  American 
astronaut*  Virgil  Grissom* 

These  flights;  were  undertaken  in  the  USA  in  pursuit  of  sexzsation*  But  sensa¬ 
tion  was  not  obtained*  In  order  to  be  convinced  of  this*  it  is  sufficient  to  re- 
meaiber  the  figures  eharaeteriaing  the  flights  of  the  Soviet  aatrbneute*  Yu*  A*  Ga¬ 
garin  and  G*  5^  Titov* 

According  to  the  acientifie  data  obtainad*  the  flights  of  the  Soviet  astro¬ 
nauts  stand  on  an  ineoiq)arably  higher  level*  A  whole  con^lez  of  biological  prob- 
lems  was  solved*  This  permitted  us  to  make  a  conelizeion  of  tremendous  scientific 
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significance  concerning  the  practical  poesibilit/  of  long  canned  apace  flights* 

It  la  difficult  to  re-ereluate  the  entire  aignifieance  of  the  achirreceat  Bade 
bx  Soeiet  science  and  technology*  laborious  heroism  of  the  whole  Soviet  Mtion  and 
the  builders  of  ConsDunist  society*  From  nov  on  man  will  Tisit  the  sii^^  of  the  planet* 
Not  long  ago  it  was  atill  accessible  only  for  rockets  and  aatellites^  equipped  with 
automatic  apparatus*  and  several  decades  ago  it  was  almost  an  undivided  domain  of 
mystical  fantasies  concerning  supernatural  beings* 

Entry  into  space  is  a  study  of  the  upper  atmosphere  of  the  earth*  other  planets* 
the  sun  and  stars  with  astronomical  methods.  A  flight  into  space  is  the  utilina** 
tion  of  new  roads  for  super -highspeed  reports  between  specific  sources  of  the  globe* 
Space  flights  around  the  earth  are  the  first  step  on  man's  path  to  other  esleatisl 
bodies. 

CHAPTER  3 

What  is  PDsaibla  Toam^rroir 

Sputnik*  lunnik*  automatic  atationa*  sent  towards  the  Moon  and  Venus*  mfinnad 
flight  into  space  *-  all  these  achievements  of  science  are  the  property  of  mankind* 
However*  probably^  precisely  because  tbs  satellitss  and  rockets  played  tbs  role  of 
scientifc  workers  from  the  rery  beginning*  the  results  obtained  by  them  assums  a 
routine  aspect.  We  still  cannot  represent  the  earth  without  radiation  belts*  and 
the  moon  without  the  ”Sea  of  Moscow*.  We  cannot  look  at  the  algr  and  not  remamhar 
that  a  Soviet  man  was  the  first  to  fly  around  the  globe* 

If  the  reeulte  which  were  ^teined  by  ^he  rockets  and  artificial  aatellltea 
had  been  reached  ten  years  ago*  they  could  be  e^ied  Mloeeal  both  in  quantity  and 
significance*  And  this  is  not  an  axaggeration.  Together  with  that*  disregarding 
what  had  to  be  done*  it  is  impossible  not  to  simit  that  this  is  only  tbs  beginning 
of  s  grandiose  future. 

The  outlooks  in  the  develop&ent  of  inveetigetione  by  means  of  rockets  and 
satellites  are  unlimited.  Of  course*  it  is  is^osalble  to  accurately  deteniae 
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along  vbat  concrate  path  the  deTelopaant  of  any  area  of  tha  inreatigation  will  go* 

Aa  alwaya  in  aciencet  each  aucceaalYe  stage  la  determined  to  a  considerable  extent 
by  the  results  obtained  on  the  prerious  stages  or  the  xnanner  in  which  the  iirreatl* 
gations  in  adjaceht  aieas  are  accODqplisbed* 

Precisely  for  that  reason*  a  discussion  concerning  the  possible  trends  of  the 
scientific  utilization  of  artificial  satellites  and  rockets  will  only  deal  with 
near  perspectires*  where  it  is  significantly  easier  to  predict  the  course  of  events* 
Precisely  for  that  reason,  it  will  not  lay  claim  to  detail.  We  spoke  of  only  the 
specific  ways  of  utilizing  satellites  and  rockets.  They  are  finding  greater  appli«» 
cation  in  science*  technology  and  the  national  econcny* 

It  is  certain  that  the  stmy  of  the  upper  atmosphere*  outer  space*  solar  detail* 
▼arious  processes  (natural)  taking  place  ziear  the  "bottom  of  the  air  ocean**  the 
motion  of  ocean  waters  and*  possibly*  the  structure  of  the  earth*s  crust  will  be 
the  basic  purpose  of  launching  rockets  and  satellites  in  the  z»er  fut\ire«  111  this 
is  necessary  in  the  first  place  for  a  detailed  and  full  understanding  of  the  mecha* 
nism  of  the  elemental  processes  taking  place  in  the  mobile  coverings  of  the  planet# 
and  searches  for  ways  of  subordinating  them  to  the  creative  will  of  man.  Tha  uni* 
versal  study  of  the  environs  of  the  earth*  outer  space  and  the  sun  ie  necessaxy  also 
for  guaranteeing  the  further  stages  of  the  penetration  of  human  Intellect  into  the 
deptha  of  the  universe  and  a  manned  space  flight  to  other  celestial  bodies* 

A  nlanet  in  the  investigator's  laboratory.  The  launching  of  the  first  satel* 
lite*  whose  orbit  encoo^assed  our  planet*  indicated  that  it  came  to  the  investiga* 
tor*8  laboratoxy.  With. the  aid  of  the  first  satellites  .maa  had  already  atteo9>tsd  to 
examine  the  earth  and  study  the  space  surrounding  it  from  a  great  diatanoe*  It  was  ^  ^ 
established*  as  the  properties  of  the  atmosphere  change  with  altitude*  it  is  dynamic* 

The  study  of  the  mode  of  t'oe  movements  of  the  atmosphere  is  one  of  tha  basic 

"  ■ '  i'l 

tasks  facing  the  rocket  methods  of  investigation*  Examining  the  feetures  and  rela¬ 
tive  advantages  of  rockets  and  satellites*  one  can  see  that  satellites  do  not  offer 
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the  possibility  of  direct  study  of  tbo  otnosphere  in  a  layer  up  .to  an  altitude  of 
I60-*170  ka  from  the  surface  of  the  earth,  and  rockets  do  not  offer  the  poeaibllitgr 
of  isseatigating  parametera  of  the  ataoephere  in  large  regiona**. 

It  might  follow  to  perform  rocket  sounding  with  an  allowance*  so  that  the  areas 
in  which  essential  proceeses  can  be  developed  will  not  be  left  ^untouched”*  and  with 
a  frequency*  so  that  not  one  of  them  could  be  developed  in  the  interval  between 
launchings* 

However*  this  could  led  to  the  neceasity  of  launching  a  colossal  amount  of 
rockets*  The  solution  of  the  problem  will  probably  be  different*  By  means  of  stu* 
dying  the  thermal  chare cteria tics  of  the  atmosphere*  both  the  underlying  surfaces 
and  their  change  in  time*  we  succeed  in  obtaining  the  initial  values  for  computing 
atmospheric  movements,  in  the  same  way  as  the  movementa  in  the  lower  layer  of  the 
atmosphere  are  now  calculated  on  the  baaia  of  the  data  of  infrequent  ground  stations* 
There  are  instruments  which  permit*  with  sufficient  accuracy*  the  measurement  of  the 
temperature  of  bodies  according  to  their  heat  radiation*  They  are  widely  utilized 
in  the  most  diverse  fields  of  engineering*  Consequently*  if  we  place  such  an  in* 
atrument  on  a  satellite  and  *xim  around**  or*  as  they  say*  *sean*  a  band  of  the 
surface  with  it  under  a  trajectory  of  motion*  then  we  can  obtain  temperatures  of  the 
surface  of  the  earth  in  this  bend*  and  possibly*  along  the  entire  surface  of  the 
earth*  if  the  satellite  moves  along  a  polar  orbit* 

But  what  are  the  tes^raturea  of  the  intexmediate  layers  of  the  atmosphere? 

It  is*  of  course*  much  more  complicated  to  study  them  than  to  study  the  tenqmrature 
Of  the  surface  of  the  earth*  Han*  the  eireumatanee  that  the  infrared  portion  of 
a  spectrum  has  sharp  selectivity  can  be  of  help  to  ua*  Certain  gases*  among  them 
water  vapors*  ozone  and  carbon  dioxide*  in  the  narrow  band  of  the  spectrxa  abaoxb 
almost  all  the  radiation*  This  denotes*  that  if  the  tenparatun  in  such  a  band 
is  ahangad  by  radiation  methods*  then  it*  obviously*  will  be  the  temperatun,  of 
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the  upper  bouudary  of  die  tri  but  ion  of  tbe  absorbing  gaa  in  the  atmosphere*  For 
voter  Tspora  it  is  several  kilooieters  from  the  surface  of  the  earth  and  for  ozone 
it  is  several  texis  of  kilometers.  Vith  further  study  of  the  coi^ioeitioa  of  the 
atmosphere  at  various  altitudes*  tbe  developement  of  optical  means  of  investigating 
these  poaaibilitiea  will  be  broadened* 

Hovever*  it  will  be  impossible  to  knovn  which  altitude  the  measured  tempera* 
turn  pertains  to.  It  ia  impossible  in  this  vsy  to  determine  the  upper  boundary  of 
gas  for  which  the  temperature  measurement  was  made.  It  could  be  done  by  photogra¬ 
phing  any  stable  source  of  light  near  the  horizon  from  the  satellites  through  the 
atmosphere;  for  example*  the  sun.  If  such  photography  ia  accocqplished  in  the  ab- 
sorbtion  band  of  any  gas*  then  the  weakening  of  the  light  along  the  visible  disk 
of  the  sun  *-  from  its  "lover”  edge  to  its  "upper"  edge  —  will  distribute  the  gaa 
according  to  altitude  and  photograph  the  diatribution  "in  profile”.  A  correaponding 
selection  of  orbital  incline  can  be  secured  due  to  the  fact  that  the  sun  in  rela¬ 
tion  to  the  aatellite  will  be  located  on  the  horizon  for  a  long  time*  This  permits 
the  obtainment  of  the  distribution  under  study  in  a  large  rsnge  of  latitudes*  ^ioh 
is  very  important  for  various  geophysical,  problems*  It  ia  possible  in  this  manner 
to  also  aueceed  in  obtaining  a  distribution  of  dust  in  the  atmosphere  at  all  alti¬ 
tudes*  It  can  serve  as  an  indicator  of  atmospheric  processes*  not  yet  indicating 
tbe  independent  significance  of  studying  cosmic  dust* 

It  is  not  excluded  that  with  the  development  of  optical  methods  of  investiga¬ 
tion  from  the  aatellite  the  absolute  content  of  any  eomp6sitiMg^.pi|^%.gf.  the  at- 
mosphere  will  also  be  measured  by  means  of  isnediate  optical  sounding* 

Tbe  study  of  the  ion  or  neutral  canposition  of  the  upper  atmosphere*  and  the 
measurement  of  the  densities  of  the  upper  atmosphere  will*  undoubtedly*  be  continued 
with  on  a  larger  scale  than  previously*  This  aids  in  a  better  xinderstanding  of  the 
course  of  the  variations  in  tbe  ecmpoaition  of  tbe  ionosphere  which  is  necessazy 
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for  radio  eomaamicatioaa.  IixTaatigation  of  the  photo  •chemical  reactions  taking 
place  In  the  atmosphere  helps  in  the  study  of  t^  coo^lete  energy  balance  of  the 
atmoaphera. 

InT&atigation  of  the  etiDoaphere  ax^  its  dynAznicity  is  unthinkable  vithout  a 
study  of  the  energy  sources  being  conducted  in  the  motion  of  its  entire  gigantic 
mechaniam.  The  admission  of  energy  fron  the  sunt  its  partial  transformation  into 
the  radiation  belts  of  the  earth  and  the  transmiaaion  mechanism  through  the  atmo^ 
sphere  to  the  earth  and  back  all  present  a  broader  field  of  activity  for  the  satel* 
litea  of  tomorrow* 

Interplanetary  dust  can  play  a  significant  role  in  the  enef'getics  of  the  upper 
layera  of  the  atmosphere*  Up  until  recently*  it  vas  thought  that  only  the  concen* 
tration  of  the  dust  and  ita  relative  speed  vas  significant*  It  ia  now  assumed  that 
the  dust  particles  in  outer  space  must  have  an  electrical  charge*  in  particular 
those  close  to  the  earth.  This  charged  must  be  formed  due  to  photoelectric  emission 
and  capture  of  electrons  during  collisions* 

The  easense  of  the  first  process  results  in  the  electrons*  release  of  the  auh* 
stance  (dust)  under  the  action  of  photons  of  ultraviolet  and  X-ray  emission  of  the 
sun*  Upon  this*  the  dust  particles  acquire  a  positive  charge*  The  essenae  of  the 
second  process  consists  in  the  fact  that  electrons*  at  contrasting  ten^araturea 
moving  faster  than  the  positive  ions*,  often  collide  vith  separate  dust  particles* 
whereupon  they  acquire  a  negative  charge*  As  a  result  of  the  relative  intensity 
of  that  or  another  procesa  si  adiiievbat  equilibrium  charged  ia  eatabliahad  on  the 
dust  particle.  A  dust  particle  in  its  motion  hecomas  subjected  to  the  action  of 
the.  magnetic  fields  of  the  earth  and  clouds  of  plasma  ejected  by  the  sun*  which 
maintsina  ita  magnatic  fields* 

This  action  can  add  kno%m  sules  to  the  motion  of  the  particles  and  lead  to  a 
determined  influence  on  the  atmosphere*  Therefore  it  ia  necessary  to  study  the 
dust  charge  by  mssas  of  satellites*  It  may  ba  done  by  meana  of  inaadiste  measuring 
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of  the  duat  particles*  charge*  HoveTer*  this  would  eTldaotly  be  difficult*  A  ae* 
cox^  xoethod  la  also  possible »  separation  of  specific  BBOoenta  in  the  distribution 
of  the  dustv  which  could  be  stipulated  by  proposed  processes  of  dust  particle  charges 
and  the  presence  of  a  magnetic  field.  This*  above  all.  is  a  dependence  of  dust 
distribution  on  the  geomagnetic  latitude,  daily  and  latitudinal  variations,  and  the 
effects  of  solar  flares  and  magnetic  atoinis* 

Gas  particles  can  leave  the  upper ^liost  layer  of  the  atmosphere,  the  exoephere* 
Diffusion  separation  of  gases  takes  place  in  the  upper  atmosphere,  therefore  in  the 
first  place  the  light  particles  volatilize.  But  in  addition  to  that,  the  compoai*- 
tion  of  the  atmosphere  and  its  total  quantity  rexoain  approx iiLat sly  constant.  Tha 
loss  is  compensated  due  to  the  chemical  processes  taking  place  in  the  earth*s  crust, 
in  the  atmosphere  4nd  the  activity  of  the  biosphere.* 

Consequently,  a  study  of  the  departure  of  gas  particles  soo^where  on  the  outer 
boundary  of  the  atmosphere  can  place  in  the  hands  of  the  investigator  the  material 
for  a  Judgement  on  the  chemical  processes  in  the  earth *8  crust,  in  the  atmosphere, 
on  the  results  of  the  activity  which  maintain  the  ^equilibrium*  ccmpoeition  of  the 
atmosphere.  Of  course,  a  loss  of  matter  from  the  total  mass  of  the  ataoephere  will 
be  very  difficult  to  agree  upon  where  the  densities  compoee  xaillions  and  still  amallar 
portions  of  the  dexaity  of  the  atmosphere  at  the  stxrfaee  of  tha  aarth*  But  in  eon* 
Junction  with  the  study  of  the  general  motion  in  tha  atmosphere  and  tha  physical* 
chemical  processes  in  it.  a  study  of  the  *balance  of  xxmtter*  can  have  large  algnl* 
ficanee. 

If  the  tendency  of  any  component  part  to  increase  in  percentage  content  la  die* 
covered,  it  may  indicate  a  serious  influence  on  the  direction  of.  econdaie  activity, 
because  even  Ix^igdif leant  contents  of  matter  can  have  vary  important  aignifieanee 
in  live  on  earth  and  the  energetics  of  the  atmoaphera* 

Therefore,  for  example,  ozone,  tha  content  of  which  is  vary  little.  *euta  away* 
the  entire  shortwave  portion  of  radiation,  which  la  daatructiva  tn  living  mnatari 
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•aothflr  example:  cerbon  dioxide  strongly  ebaorba  radiation  in  the  infrared  part 
of  the  apeotrum.  There'  ia  an  aa8un9}tion  that  a  compare tlTely  alight  enlargement 
of  it  may  lead  to  a  algnificant  total  increase  in  the  temperature  of  the  atmoaphere« 
and  to  a  change  in  the  climate  on  eazrth*  There  ia  also  an  opinion  that  the  content 
of  carbon  dioxide  in  the  atmoaphere  increaaea  aa  a  result  of  the  industrial  actirity 
of  man  and  the  eoloaaal  e\ip plies  of  fuel  combusted  by  him  which  nature  acctimulatea* 
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The  shape  of  the  earth  according  to  new  data.  Ve  know  that  the  earth  is  not  exactly 
a  sphere t  but  rather  reminds  us  of  an  ellipsoid.  Obserrstions  of  the  morament  of 
artificial  satellitea  around  the  earth  permitted  ns  to  establish  that  the  ahapa  of 
the  earth  is  nonsynmetrical  in  relation  to  the  equator.  Our  planets  has  a  *pear* 
shaped*  form.  The  scale  of  deyiations  from  the  sphere  and  ellipsoid  is  enlarged 
for  clearness  in  the  figure.  In  19^1  a  report  appeared  in  the  presses  concerning 
the  discorery  of  even  more  oomplicatad  deviations  in  the  shape  of  the  planet.  . 


Artificial  earth  satellitea  help*  with  high  accuracy  and  a  large  degree  of 
reliability^  to  establiah  the  ahapa  of  the  planet  and  determine  the  distance  between 
its  asperate  points. 

Precise  values  of  the  coordinates  are  necessary  for  eonatructing  new  maps, 
and  the  long  measurements  can  provide  material  for  adjusting  the  prevailing,  though 
disputable  hypothesis  concerning  the  drift  of  the  continents. 

In  specific  cases  it  can  prove  to  be  expedient  to  determine  the  altitudes  of 
the  earth's  surface  above  sea  level  by  means  of  artificial  earth  aetallitaa.  Aa 
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a  feasible  example  we  can  carry  cnit  the  detaiminetion  of  altitude  of  the  Antar¬ 
ctic  lea  cap.  A  question  ariaaa  in  its' study s  vhat  atmospheric  preaaure  aboYa  tbs 
cap  iA  increased »  normal  or  dacreaaed?  This  could  be  Anovn  if  tha  exact  a>;tituda 
of  the  cap  was  known. 

The  moat  prevalent  method  of  determining  altitudes  is  the  barometric  method* 

It  guarantee  accuracy  only  in  the  case  when  the  deviation  in  pressure  from  normal 
is  known.  A  vicious  circle  is  obtained.  Determination  of  the  altitude  of  the  cap 
is  difficult  to  do  with  geodesical  methods  due  to  the  complexity  of  natural  condi¬ 
tions.  The  altitude  of  a  surface  continuoiisiy  changes:  glaciers  slowly  flow»  end 
the  snow  cover  grows.  This  means  an  accurate  determination  of  the  altitudes  of  the 
surface  of  the  cap  could  ir^uedlately  help  in  the  solution  of  two  problems  •  a  geo¬ 
des!  cal  and  a  meteorological  one* 

The  geodesical  utilization  of  satellites  for  determining  distance  and  altitudes 
is  very  perspective. 

Artificial  satellites  also  help  in  the  study  of  the  distribution  of  masses  in 
the  earth's  crust.  For  this,  a  highly  accurate  orbital  registration  is  necessary. 

It»  of  course*  will  be  attained  in  time.  A  cco^ariaon  of  the  terretrial  abnormalities 
of  gravitation  and  abnormalities  far  from  satellite  orbits  offer  the  possibility 
of  determining  the  depth  of  the  occurence  of  tha  *8urpl\ia”  masses. 

It  is  necessary  to  know  how  masaea  are  distributed  in  the  earth's  crust  in 
order  to  study  the  general  structure  of  the  earth  and  further  utilization  of  natural 
riches. 

Geology,  especially  eonte^orary  geology,  does  not  seek  natural  riches  blindly. 

A  chart  of  the  geological  forecast  is  always  constructed  on  the  besia  of  various 
signs,  among  them  physical.  Precisely  with  the  aid  of  a  geological  forecast  we 
discovered,  for  example,  deposits  of  petroleum  between  the  Volga  and  Urals  and  dia* 
mends  in  Yakutiya.  Of  course,  aatellites  cannot  discorer  petrolexua  and  diamonds, 
but  data  concerning  the  distribution  of  saaaaa  in  the  earth*a  crust,  obtained  with 


their  aid*  is  important  in  compoain^  a  chart  forecaating  many  reaourcaa. 

A  study  of  magnetic  anonoalies  with  the  us#  of  satellites  so  successfully  started 
by  the  third  Soviet  satellite  in  Saatem  Siberia  has  such  significance  in  the  in* 
Tsstigation  of  the  structure  of  the  earth  and  in  general  for  geology* 

Study  of  the  magnetic  field  of  the  earth  with  the  aid  of  rochets  and  artificial 
satellites  also  permits  a  conclusiye  solution  of  the  question  concerning  the  nstiira 
of  the  earth's  magnetism* 

Service  of  the  Earth*  Kan  cannot  wait  \intil  the  complete  study  of  the  atmo* 
phere  ends.  He  is  rapidly  using  already  all  of  the  obtained  materials  and  techni¬ 
cal  possibilities.  Satellites  which  permit  us  to  keep  the  entire  planet  in  their 
field  of  vision  are  capable  of  cany  on  operative  service.  Nov,  when  there  Is  no 
such  service •  it  is  very  difficult  to  separate  the  investigative  end  operative  role 
of  satellites.  The  only  criteria  for  this  is  to  attempt  to  utilize  satellites  in 
traditional  services.  It  is  perfectly  natural  to  examine  this  separation  as  stipu¬ 
lated. 

Let  us  take  the  service  of  weather.  Now  for  observing  the  meteorological  pro¬ 
cesses  there  exists  a  ctimberaome  network  composed  of  many  thousanda  of  etations 
which  can  serve  a  large  army  of  people  using  a  colosaal  amount  of  instruments,  which* 
as  a  rule*  are  not  perfected.  And  since  the  diatanees  between  stations  la  great* 
and  the  ocean  surface  la  practically  not  covered  by  them,  the  dates  between  aaparate 
obaervatiODS  are  also  significant.  The  "nuclei  of  the  meteorological  network"  are 
ao  great  that  subatatntial  meteorological  phenonena  can  "slip  unnoticed"  into  them. 
This  all  leads  to  errors  iu  averaging  according  to  times  and  surfsicea  of  the  earth* 
which  are  put  together  with  accidental  enrors  in  specific  instruments  and  obaervera. 

Even  more  rare  is  a  network  of  stations  for  atmospheric  radiosounding  which 
studies  the  atmospheric  processes  in  the  troposphere  and  lover  atratoaphere. 

Precisely  therefore*  the  idea  of  transmitting  operative  aerrice  of  the  weather 
with  artificial  aatellitea  is  tempting.  Scientists*  with  the  aid  of  satellites* 
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ere  able  to  more  completely  and  aeurately  atudy  the  temperature  of  the  underlying 
aurfacea  and  their  their  Tariatlon  in  the  courae  of  time.  Thia  ia  Tery  important 
for  computing  atmoapheric  jDOtiona*  pre**coaiputationa  of  pressure*  tea^eraturaa  of 
the  atmosphere  in  any  region  weather  forecaatixag.  Artificial  aatellltea  cannot 
determine  now  wind  in  the  atmoaphere*  ground  preaaurea  and  the  temperature  Of  the. 
atmosphere*  This,  as  before*  will  be  in  the  requiremanta  of  the  ground  meteorological 
and  aerological  atationa* 

Satellites  offer  the  possibility  of  setting  up  experiments  unthinkable  in  earth 
conditions*  Above  all*  we  can  trace  in  the  planetary  scale  how  cloud  masses  are 
formed*  dereloped  and  move  in  the  atmosphere* 

Scientists  perforcoed  the  first  experiments  with  the  aid  of  rocket  invest igationa 
before  the  IGY  and  during  it*  and  also  on  the  American  aatellltea  "Vanguard 
*Tiros-I*  and  *Tlroa-II"»  Seme  of  these  experiments  did  not  provide  a  practical 
result  and  others  were  used  only  to  investigate  the  large-scale  cloud  structure  of 
specific  cyclonic  formationa* 

What  offers  science  a  study  of  the  structure  of  cloud  masses?  The  basis  for 
determining  the  character  of  the  atmospheric  proceaa  which  caused  their  exlatanoe* 
and  possibly*  the  direction  of  its  development*  The  movement  of  the  cloud  mass 
indicates  the  trajectory  of  the  motion  of  the  air  mass  to  which  it  belongs*  Their 
study  can  provide  a  representation  of  wind  conditions  at  various  altitudes* 

Knowledge  of  the  total  content  of  water  vapors  in  the  atmosphere  and  its  varia¬ 
tions  will  provide  the  necessary  material  for  explaining  the  hast  and  water  balance 
of  the  atmosphere*  the  beat*  and  humid ity-exebaage  between  the  sea  and  dry  land* 

What  ia  the  importance  of  studying  water  vapors?  They  are  the  moot  variable 
cCB^onant  of  the  atmosphere  and  strongly  influence  its  temperature*  In  evaporation 
heat  accumulation  occurs*  Its  yield  to  the  atmosphere  ia  accompanied  by  condensa¬ 
tion  and  precipitation*  The  influence  of  water  vapors  on  the  heat-content  of  the 
atmosphere  ia  shown  in  another  way:  in  the  change  in  the  negative  oharaeteriatica 
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of  th#  Mrth^a  aurfaoe  by  th«  oloud#  anov  and  iao  oorara 


Photographs  of  cloiid  aystexsa  obtainad  with  tha  aid  of  the  Amarioan  aatallite 
■Tiros*  and  transmitted  to  the  earth  by  taleriaion*  ObaerTation  of  tha  cloud  sys* 
tema  with  tha  aid  of  satellites  pemita  tha  study  of  tha  detailed  structure  of  such 
atmospherio  foroations  as  oyolones*  The  ohaages  in  the  cloud  structure  in  tiaia 
proTida  information  on  the  motion  of  air  masses •  tha  dsTelopmant  of  atmospheric 
processes*  All  this  can  hare  a  substantial  meaning  in  explaining  tha  phyaica  of 
the  phenomena  under  study  and  in  weather  forecasting  with  meteorological  serTices* 


The  strong  abaorbtion  of  heat  radiation  by  water  rapors  ereates  a  *hothouse 
effect *•  and  preYsnts  rapid  "cooling*  and  the  loss  of  heat  energy  by  the  earth's 
surface* 

Optical  methods  of  inTsstigating  from  satellites  permit  ua  to  easily  distinguish 
a  cloud  cower  from  a  snow  oorer*  Satellites  can  trace  not  only  the  changes  in  the 
temperature  of  underlying  surfaces*  but  bo^  the  changes  in  the  snow  corer  of  the 
dry  land  and  the  ice  corer  of  the  oceans*  Snow  and  ice  are  not  only  tha  result  of 
the  detail  of  the  atmospherio  *heat  machine*  s  they  influence  its  ultimate  work* 
changing  the  phyaioal  charaotariatica  of  tha  aarth'a  aurfaoa* 

Satallitea  ara  oonreniant  instrumanta  for  studying  tha  tampareturaa  of  undar* 
lying  surf  scat  *  Th#  maaauramant  of  surface  teaperaturee  of  tha  saa*  and  kaowladga 


of  their  Tariationj  aide  in  the  atudy  of  the  mode  of  the  aurface  haat  aad  cold  flows 
in  tba  uniTersal  ocean*  This  meaziB  that  aa tell! tea  will  be  not  oxily  in  meteorological 
operative  work  but  alao  in  oceanographic  worht  in  the  service  of  the  dynaiaica  of 
the  sea.  currents  and  the  science  concerning  the  haat  mode  of  the  sea* 

Operative  meteorological  service  of  aatellitea  can  Include  continuous  monitoring 
of  solar  activity  and  the  *du8t  balance”  of  the  upper  atmosphere*  Their  posaibla 
role  in  the  chax^ea  in  the  heat  compoeition  of  the  upper  atmosphere  was  already 
noted* 

Still  another  mechanism  6f  the  action  of  interplanetary  dust  on  meteorological 
phenomena  ia  possible*  There  exists  an  hypothesis  that  the  mode  of  precipitationa 
is  determined  to  a  significant  extent  by  the  total  content  not  only  of  water  vapors 
in  the  atmosphere  but  the  dust  which  appears  with  nuclei  of  condensation  for  drop¬ 
lets  of  water*  The  proof  of  this  is  the  high  cloudiness  and  partial  fo^  in  such 
countries  as  EnglaMi  where  industrial  dust  is  the  nucleus  of  condensation  for  pra* 
dpi  tat  ions*  A  comparison  of  the  time  of  falling  of  maximum  precipitations  is  now 
conducted  with  the  time  of  the  passage  of  the  earth  through  meteor  rains*  This 
method  of  atudy  penoita  the  exposure  of  the  role  of  the  products  of  combustion  of 
z&eteors  in  the  formation  of  precipitations* 

Operative  utilization  of  satellites  will  be  developed  in  other  courses  which 
are  still  difficult  to  name.  The  flow  of  heat  from  the  depths  of  the  globe  ia  in* 
vestigated  vexy  little  by  sclent Ista.  and  it,  undoubtedly,  exists*  At  large  depths 
there  are  areas  of  heated  and  molten  rock*  The  temperatures  in  the  depths  are  main* 
tained,  evidently,  by  radioactive  decay*  If  this  is  so  with  the  earth,  an  txnuaual 
reactor,  then  it  is  vexy  Important  to  know  the  mode  of  ita  cooling  and  heat  output 
on  the  surface*  Those  abnormalities  in  the  distribution  of  surface  temperatures, 
which  cannot  be  explained  by  solar  heating  and  heat-exchange  through  the  atmoaphere^ 
can  be  explained  by  internal  heat  currents. 

For  carrying  out  such  work  it  ia  vexy  important  to  know  the  heat-coniuetivity 
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large  araaa  of  the  earth^a  aurfaca.  For  thia  it  la  naeaaaary  to  aaaauja  the 
dlatributiOD  of  teAi>eraturea  in  the  surface  layer* 

Nov  there  do  not  exist  methods  of  studying  the  temperaturea  of  the  surface 
layers  of  the  earth  frojk  satellites*  But  a  similar  study  of  the  lunar  surface  on 
the  basla  of  radio  emission  is  widely  in  existence*  Why  not  assume  that  the  ^rs* 
Terse  problem*  soay  be  solved:  not  fron  the  moon,  but  from  an  artificial  satellite 
moving  in  the  upper  atmosphere  to  perform  tenders ture  sounding  of  the  surface  layer 
of  the  earth? 

Service  of  the  earth  does  not  disappear  with  meteorological  investigations* 
Already  now  there  exists  e  network  of  ionospheric  stations*  Scientiata  cox^uct 
regular  registration  of  the  changes  in  the  composition  of  the  ionosphere,  the  mag*? 
netlc  field  of  the  earth  and  solar  activity*  Thia  network  is  a  little  narrower 
than  the  meteorological  net*  Transmissions  of  part  of  ionospheric  service  by  arti* 
fieial  earth  satellites  (for  eoDq>lets  study  of  the  Ionosphere)  will  have  a  still 
greater  aignlficance  than  the  meteorological  service  of  satellites* 

The  ionospheric  service  using  artificial  satellites  permits  not  only  a  conflate 
study  of  all  ionospheric  phenomena  and  processes,  but  also  forecasts  them*  Simul* 
tax^ous  end  continuous  registration  of  solar  activity,  the  magnetic  field  and  tbs 
ionosphere  permits  advanced  forecasting  of  magnetic  storms  which  disturb  radio  com* 
municatlon.  After  manned  flights  into  outer  space  began,  it  was  necessary  to  pra-* 
diet  the  possible  increase  in  the  intensity  of  radiation  in  interplanetary  space 
axid  in  tlto'podar  zones  of  the  earth's  atmosphere* 

Tbs  utilization  ot  eatsllltes  for  purposes  of  oanaunications  is  not  limited 
only  to  ionoai)herio  eervios*  The  band  of  r^io  waves  for  radio  coimunieation  is 
overloaded*  CODBonhieations  on  ultrashort  waves  and  transmission  of  Images  is  pos«* 
sible  only  at  slight  distances  and  liMted  to  the  remoteness  of  direct  visibility* 
The  utilization  of  them  for  trenexniasion  to  large  distances  is  possible  only  with 
the  aid  of  radio  relay  lines,  where  the  separate  recaiviikg-trsDsmitting  etetionsv 
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located  at  a  diatance  of  direct  Tiaibllity  from  one  aDOtber»  recolTe  traMaiaaioa 
and  transmit  further  to  the  next  point.  Such  a  aystea  is  coDplicatad»  a^etcvard  and 
expezaiva.  High  towers  must  be  erected  so  tbs  distance  between  stations  .will,  not 
be  too  small* 

Vhat  if  such  a  receiTing -transmitting  station  is  maintained  in  the  upper  at¬ 
mosphere?  Its  radius  of  action  sharply  enlarges.  What  if  it  is  maintained  on  a 
circular  equatorial  orbit  at  a  distance  not  much  more  than  36«000  km?  Such  a  sta¬ 
tion  will  make  a  reyolution  around  the  earth  equal  to  a  twenty-four  hour  period 
and  be  located  abore  the  same  point  of  the  globe.  Less  than  half  oi  the  surface 
of  the  earth  will  be  in  its  field  of  vision.  A  system  of  three  of  such  satellites • 
placed  on  an  equatorial  orbit  under  angle  120^  to  one  another*  will  provide  simul* 
taneous  reception  of  transmissions  on  the  entire  globe*  excluding  the  small  areas 
near  the  poles. 

This  idea  was  discussed  long  ago.  There  is  an  objection.  Such  a  "stationary 
orbit"  will  be  located  in  an  intensive  area  of  radiation*  in  the  Gxtamal  radiation 
zone  of  the  ^arth.-  Had  let  Ion  of  sufficiently  large  energy  can  impair  the  charae- 
teriatica  of  semiconductors  snd  ooo^lieate  the  possibility  of  operation  of  atationa 
for  a  long  period  of  time. 

True*  tbeee  doubts*  obviously*  are  purpoeeleaa.  The  prolonged  operation  of 
the  solar  semiconductor  batteries  and  radio  apparatus  on  the  third  Soviet  satellita 
(which  entered  the  polar  areas  of  the  external  radiation  belt  of  the  earth  in  tbs 
process  of  its  movement  on  orbit)  and  on  Vanguard-1"  (which  entered  the  deptha  of 
the  internal  belt)  providea  a  baa  la  to  aaauma  that  operation  of  aemiconductor  appa- 
rattia  will  be  atabla* 

Satellites  launched  onto  lower  orbits  can  be  used  for  comminications.  In  this 
case  the  aatellitea  still  are  not  atationaxy*  They  more  or  leas  pass  rapidly  la 
the  ranges  of  visibility  of  the  transmitting  end  receiving  stations*  With  this 
another  station  is  not  alvays  located  on  the  same  aim  of  tha  txajactoiy.  Tbarefoao 
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it  la  xieeeaaary  ao  that  tba  aatellita  will  quickly  receiTe  a  large  quantity  of  in* 

fonnatlon*  remeober  it  and  quickly  tranault  accord! og  to  earth  canoenda  when  tba 

.  « 

aatellita  paaaea  abore  the  receiTizig  atation.  Between  transmiaaion  of  Infonoation 
to  the  satellite  and  reception  from  it.  a  quite  aufficient  period  of  time  paaaea* 

Such  a  type  of  eauiunicationa  was  developed  for  military  purpdeea  in  the  USA  and 
teated  on  tba  "Atlas-Score**  the  first  American  military  satellite* 

For  coomiunicationB  purposes*  not  only  satellites  equipped  with  receiving^trana* 
mitting  apparatus  can  be  utilized*  but  those  not  having  it  also*  In  this  case* 
the  satellite  is  a  passive  reflector*  A  signal  reflected  from  such  a  satellite  is 
very  weak  and  it  loses  a  great  deal  of  amplification* 

Artificial  satellites  can  also  be  utilized  widely  for  purposes  of,  navigation 
and  determination  of  the  exact  location  of  a  ship*  Ve  know  that  poor  weather  com* 
plicatea  astronomical  observaticns*  Ve  can  determine  location  according  to  the 
radio  emission  of  the  sun  and  certain  stars*  which  passes  freely  through  clouds* 
Utilization  of  satellites  permits  us  to  Increase  the  accuracy  of  these  observations* 

In  the  depth  of  the  solar  system*  in  the  depth  of  a  stellar  world*  Broad  per¬ 
spectives  are  opened  for  astronaoy  with  its  exit  from  the  limits  of  the  atmosphere* 
even  if  one  does  not  a^ntion  the  sudden  attainment  of  other  celestial  bodies*  From 
astronomical  instruments  as  a  dense  light -filter  could  be  taken  —  the  atmosphere* 
limiting  the  possibilities  of  observation  and  spectral  analysis  only  with  two  win¬ 
dows  of  transparency:  a  visible  light  ani  a  band  of  radio  emission  with  a  wave  length 
from  1*^  am  t.o  JQ  m»...  Above  all*  this  exit  from  the  limits  of  the  eafth^'nahmoaphere 
has  significance  for  studying  the  sun* 

The  a\m  is  a  gigantic  thaxmo-nuolear  reactor*  in  the  depths  of  it  self -regulating 
nuclear  reactions  are  taking  placa  at  colossal  temperatures  and  pressures*  In  tha 
noimal  course  of  the  process  the  sun  endts  a  comparitivaly  atationaxy  flow  of  energy* 

A  detail  investigation  of  all  types  of  emiaaion  la  required  for  an  understanding  of 
these  prooeasaat  from  tha  hard  X-ray  amission  to  tba  radio -amiss  ion  of  large  wavs 
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Itactte.  ThU  !•  atlpulatcd  by  tha  faat  that  varloua  balta  of  radiatioa  oan  prevlda 
dlffarant  infoiaotioo  on  tha  aatura  aod  aaapoaitioo  of  tha  radiatiaf  aubataaoa.  and 
OB  tha  pxooaaa  of  tha  tharBO«Buolaar  and  ohaBioal  raaetlona  in  tha  firay  alaaant  of 
tha  aun*  Saparata  axtarnal  layaxa  of  tha  aua  aia  tranaparant  for  radio  aslaalona 
of  Tarioua  waralancthai  thalr  atudy  panaita  ua  to  aonavhat  raanra  tha  axtamal 
oorara  from  tha  aun  and  look  Into  ita  aora  daapar  layara* 


Tha  aolar  oorona*  Tha  aun  la  not  alaqply  a  bright  aphara  with  aparaa  dark  apaoaa 
on  tha  aurfaoa*  Olgaatlo  axploalona  la  Ita  latainal  araaa  and  Tlolaat  procaaaaa 
In  Ita  axtamal  ahalla  laad  to  tha  tha  ajaatlon  of  ooagulataa  of  ao-oallad  oorpua- 
olaa  frOB  tha  aunt  uhloh  ara  ohargad  partlolaa*  Thaaa  partlalaa  ara  dlraotad  Into 
Intarplanataxy  apaaa  aa  alouda  of  plaaBa  or  *aolar  wind*.  Thay  raaoh  tha  rlolnlty 
of  tha  aarth*  aaualng  Bagnotla  atocBa*  and  laflnanelng  tha  taagaratura  and  aotlon 
of  tha  uppar  atBoaphara.  During  aoldr  aollpaaa  tha  oorona  of  tha  aua  la  aaally  vl* 
albla#  An  axlt  frOB  tha  llBita  of  tha  atBoaphara  la  axtraoBly  iBportant  for  atudy Ing 
tha  aun.  Nalthar  tha  abortMTa*.  nor  tha  oorpuaaular  radiation  of  tha  aua*  ao 
atrongly  Influaaolng  tha  ataoaphara*  paiatrataa  through  Ita  thlakaaaa. 

a 

Hovarar*  tha  aoadltlona  of  tha  phyaloal  proaaaaaa  on  tha  aua  ara  not  aluaya 
atabla.  TrOB  tlBa  to  tlaa  glgaatlo  Baaaoa  of  iaoaadaaoaat  plaana  burat  through 
tha  orarlylng  layam  and  aa  aurranta  of  ohargad  pgrtlolaa  am  thrown  Into  Intar* 
planatary  apaoa.  Upon  thla*  tha  lataaaltgr  of  ohortnaTa-ultravlolat  and  X*ray 
aBiaaloB  aharply  Inamaaaa.  Of  aouraa*  tham  am  ooryuatalair  and  hard  ahortwma 


emlssioos  at  the  "quieacant  voricln^  ocoditlozia*  of  the  aun.  During  the  flaahea  they 
grow  cateatrophically.  Interplanetary  apace  la  filled  with  clouda  of  c^rged  par* 
tides  of  hi  ^energy*  These  clouda  burst  into  the  atsioaphere  of  the  planets* 
causing  cbangea  in  their  composition  and  bringing  about  magnetic  atoma*  They  com* 
plicate  their  own  exlstance  end  future  flights  of  man  into  interplanetary  apace* 

Artificial  satellites*  moring  along  an  extended  orbit  around  the  aun*  permit 
the  accomplishment  of  investigations  of  the  coz^uaeular  radiation  of  the  external 
areas  of  the  solar  corona*  an  explanation  of  the  dynamics  of  the  propagation  of 
the  clouds  of  plasna*  and  consequently*  the  character  of  the  action  of  this  plasma 
on  the  atmosphere  of  the  planets* 

It  is  possible  to  neglect  such  a  "solar  probe*  in  the  modem  state  of  rocketry* 
It  is  much  more  difficult  to  transmit  Information  from  it*  Powerful  rad ioteles copes 
are  exclusively  required  for  reception*  A  perfected  red lo*trensmit ting  aparstua  Is 
also  needed.  It  is  sufficient  to  say  that  in  the  launching  of  the  American  rocket 
*Ploneer-Y*  communication  was  at  a  distance  of  37  million  km  instead  of  the  proposed 
80  million.  For  tracking*  the  most  perfected  radiotelescopes  in  the  world  were 
utilized*  among  them  the  radiotelescope  from  the  British  Observatory  in  Jodrell* 
Bank*  with  a  diameter  of  the  antenna  greater  than  70  m.  In  comparison  with  the  dis¬ 
tance  of  the  earth  from  the  sun*  approximately  I30  million  km*  this  is  nSt  xsuch* 

A  detailed  study  of  the  sun  and  other  plaints  requires  the  guarantee  of  radio  com- 
municationa  on  a  significantly  greater  distance  than  the  distance  from  the  earth  to 
the  sun* 

Hov  can  this  be  attaiaedt 

Among  the  other  large  contributions  of  science  to  practice*  —  says  Aesda- 
mieian  L.  A.  Artsimovich*  —  it  follows  to  Izklicate  the  completely  new  trend  ori- 
gisAting  in  the  last  fsv  years  of  utilizing  the  laws  of  the  atom  world*  It  can  be 
called  atomic  radioengineering  (spmetimea  it  is  called  quantum  radio-physics)*  The 
sense  of  this  name  is  not  difficult  to  explain.  Already  on  the  brink  of  our  lOOtb 
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anniversazy  it  clear  that  each  atom  repreaeota  a  tix^  radio  atation,  the 

entire  laecbanlam  of  which  la  hidden  in  ita  external  electron  ahell.  HoweTer*  orer 
the  course  of  a  length  of  time,  it  neTer  occured  to  aiayone  that  we  can  use  this 
property  of  atoois*  compelling  them  to  oscillate  together  in  the  saine  rhythm  and  to 
aend  an  adjusted  flow  of  emlaaiona.  Such  an  idea  appeared  a  cofsparitively  short 
time  ago.  Its  authors  were  the  young  Soviet  physicists  A.  M.  Prokhorov  and  N.  G. 
Basov* 

At  the  present  time  it  be  cocoes  obvious  that  new  atom  radio  stations  can  lead 
to  an  original  reTOlution  in  communication  engi nearing*  With  their  aid*  obviously« 
we  will  succeed  in  creating  communications  as  fine  as  s  needle  together  with  axeep* 
tlonally  powerful  beams  of  electromagnetic  waves  and  light  rays*  aixi  by  using  them* 
we  will  be  able  to  transmit  signals  far  beyond  the  limits  of  the  solar  system  to 
many  millions  of  kilometers*  It  follows  to  assume  that  here  the  affair  passes  fas* 
ter  than  with  tbeimonuelear  synthesis*  and  already  in  the  next  5  ^0  years  atomio 

radio  stations  will  take  their  due  place  in  practical  life* 

The  study  of  other  stars*  r\U€ulee  and  cosmic  radiation  is  also  convenient  to 
carry  on  with  the  aid  of  artificial  satellites.  The  atmosphere  then  will  not  pre¬ 
vent  the  study  of  electraoagx^tic  emissions  and  the  investigation  of  the  particles 
of  prlmaiy  cosmic  radiation  possessing  colossal  energy*  Thia  helps  in  approaching 
the  nystexy  of  the  secret  of  their  origination.  Of  course  t  everything  that  concema 
stars  bears  the  character  of  observations  sM  spectral  analyeia  at  distances  which 
are  detenained' bP  nature*' 

The  planets  now  Sdnidd  out  to  be  in  a  more  "advantagsous  position**  in  parti¬ 
cular  the  closest  ones*  Kara  and  Venus*  and*  of  course*  our  perpoanent  satellite* 
the  moon.  Contemporary  rockets  can  reach  the  eloeeat  planets*  Simple  calculations 
indicate  that  the  power  of  the  engines  of  the  contemporary  rockets  now  already 
sufficient  to  bring  an  Instrument  container  of  significant  weight  to  the  vieiai^ 
of  the  eloeer  planets*  The  first  Soviet  apace  rocket  (which  passes  three  fourths 
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the  distance  between  the  orbits  of  the  earth  and  Kars  in  its  ootion  along  an  alii* 
ptical  orbit  around  the  sun)  end  the  autonoatic  interpls notary  station  launched  to 
Venus  on  12  February  19^1  can  serve  as  examples* 

It  is  perfectly  obrious  that  for  flight  to  other  planets  much  higher  accuracy 
is  required  for  guiding  the  rochets  than  for  satellites  which  reach  or  fly  around 
the  moon.  Higher  requirements  are  needed  for  guarenteeing  tracking  of  the  motion 
of  an  interplanetary  rocket  and  for  securing  co&XBuni cation  with  it. 

Which  planet  out  of  the  nearest  neighbors  of  the  earthy  excluding  the  Moont 
presents  the  greatest  interest  for  iDveatigation? 

This  question  cannot  be  definitely  answered*  Both  Mars  and  Venus  are  interoa* 
tingt  and  both  will  be  unconditionally  atudied.  An  interplanetary  rocket  flight 
to  Venus  has  known  adyantagea.  A  aomewhat  lower  initial  speed  is  sufficient  for 
the  flight  (approximately  one  percent).  Less  rigid  requlreoenta  are  set  forth  for 
accuracy  1  in  a  flight  to  Venus  the  same  error  in  the  initial  speed  leads  to  a  de« 
Tiation  of  two*  again  leas  than  in  a  flight  to  Mars.  The  duration  of  the  flight 
along  a  semi -elliptical  trajectory  is  almoat  half  as  much  as  in  a  flight  to  Idlers* 
Venus  can  be  easily  Inveatigated  due  to  the  more  frequent  recurrence  of  a  time  fa¬ 
vorable  for  flight. 

It  ia  easier  to  aecurs  conminicatlon  with  Venus  than  with  Mara*  because  of  the 
amaller  distance  between  the  orbits  of  Venus  and  the  earth*  than  between  the  orbits 
of  the  earth  and  Mara.  But  thia  adwantage  may  be  reduced  to  zero  with  a  greater 
probability  of  interferences*' which  can  be  created, by  the  corpuscular  currants  of 
the  sun.  Precisely  therefore*  the  trajectory  of  the  Soviet  AIS*  sent  to  Venue*  was 
calculated  in  such  a  manner*  so  its  approach  to  the  planet  would  not  take  place  et 
the  shortest  distance  between  the  earth  and  Venue  (approximately  40  million  km}*  but 
at  a  distance  of  70  million  loa. 

Spectral  investigations  of  the  atmoaphara  will  play  a  Tezy  impoz^tant  role  in 
the  study  of  the  other  planets  with  the  aid  of  aetellitee.  Since  inatnnente  will 
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tranaport^d  beyoz^  the  llmta  of  the  atiooephere  of  the  earthi  it  does  not  follow 
to  aumiae  that  from  the  registered  data  it  ia  related  to  the  atxBoaphere  of  the 
earth  and  that  the  planet  under  study  ia  not  related  to  the  atfioaphere.  The. approach 
of  inatruioeDts  to  the  atisoapheres  of  these  planets  enlarges  the  resolTing  ability  ' 
of  the  apparatus.  Entry  into  the  atmosphere  under  inreatigation  offers  the  poaai* 
bility  of  the  immediate  determination  of  its  compoaition  by  means  of  utilizing  mass** 
spectrotDeters  or  taking  samples*  * 

Optical  and  radio  engineering  methods  })ermit  us  also  to  learn  the  character  of 
the  surface  of  the  planets  and  their  physical  properties.  This  is  especlelly  im* 
portant  for  studying  Venus •  since  its  surface  is  always  covered  with  a  solid  cover 
of  clouds.  In  order  to  study  Venus  better,  it  follows  to  launch  a  rocket  into  the 
orbit  of  its  artificial  satellite  end  track  its  motion.  Why  is  this  necessazy? 
Because  of  the  absence  of  natural  satellites  of  Venus  it  ia  very  difficult  even  to 
provide  an  accurate  determination  of  its  mass  and  to  obtain  information  on  the  mag¬ 
netic  field  of  Venus,  on  the  formation  of  its  existence  from  high-energy  particles^ 
similar  to  the  radiation  belts  of  the  earth. 

In  order  to  study  Mars  we  must  photograph  its  surface  from  a  close  diatanoe^ 
solve  the  nystery  of  its  caxials,  seas  and  satellites,  and  explain  whether  or  not 
there  is  vegetation  on  the.  planet* 

The  landing  of  rockets  on  Mars  and  Venus  was  described  weny  times  by  various 
visionaries.  It  is  difficult  to  say  what  it  would  actually  be  like  end  what  infor¬ 
mation  the  first  automatic  station  or  rocket  lauqyhafj  to  another  planet  will  trails- 
mit.  It  is  poesible  that  it  will  be  an  automatic  station  ^Icli  will  transmlt~"id 
the  earth  information  on  the  cemposition  and  properties  of  the  soil,  the  seismic 

life  of  the  planet,  temperature,  pressure  of  the  atmosphere  on  the  surface  of  the 
planet,  heat  balance  etc*  It  ia  difficult  to  propose  which  inforamtlon  will  be  the 
most  valuable*  When  very  little  is  known,  tty  information  ia  important,  and  logical 
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0008 true t Iona  and  further  stage*  of  Inrestlgatlon  will  zuaka  up  the  picture  obtained* 

After  studying  the  nearest  planets  we  will  consider  the  xtore  remote  ones* 

They  hawe  their  own  peculiarities  in  coo^oaition  and  structure.  Their  inTeatigation 
will  permit  the  obtaisneot  of  an  orer-all  picture  of  the  atiuctuxs  of  the  whole 
solar  systea. 

After  investigation  of  the  nearest  and  furthest  planets*  and  also  the  study  of 
interstellar  media*  meteors  snd  asteroids*  end  the  activity  of  the  sun*  the  acien- 
tists  will  be  able  to  construct  a  completed  theoxy  of  the  origin  and  development 
of  the  solar  system.  Study  of  the  other  planets  will  help  us  in  learning  the  dif** 
ferent  stages  of  their  dcvcloiment*  the  composition  of  their  hard  crust*  its  struc- 
turs*  movement  in  the  atmosphere  as  a  whole  and  its  specific  component  parts.  Ws 
will  also  be  able  to  determine  the  motion  of  water*  if  It  is  discovered  on  any 
planet  in  liquid  form.  By  means  of  studying  the  radioactivity  of  rocks  we  will  be 
able  to  establish  their  age  the  same  wey  as  it  is  done  on  the  earth.  When  the  rocks 
of  the  other  plansts  ■speak**  there  will  be  much  more  dete  for  constructing  a  truly 
complete  authentic  cosmogonic  theory  of  the  origination  and  development  of  the 
entire  solar  system  as  s  whole  and  each  planet  specifically. 

Our  closest  cosmic  neighbor*  the  moon*  presents  special  interest*  It  is  quite 
large  in  its  dimensions,  so  that  the  story  of  its  formation  and  develojisent  is  uni¬ 
que  instead  of  typical.  The  absence  of  a  daz^se  atmosphere  on  the  sun  provides  a 
known  basis  to  assxxma  that  it  is  an  unusual  tectonic  and  geological  museum*  where 
evezy thing  that  is  not  found  on  the  very  surface  can  be  kept  in  ^jrimsiy  fomi. 

Of  course*  surface  layers  cannot  be  characteristic  if  their  foiuation  occurs  in  the 
absence  of  an  atmosphere,  the  very  aurfsca  ts  changed*  ground  into  dttat  by  con¬ 
tinuous  bombarding  with  large  and  small  aetsoritaa* 

The  study  of  the  ■atmosphere*  of  tha  moon  (its  rarefied  gas  envelops)  causes 
significant  interest.  Since  its  particles  are  continuously  volatilized,  it  must 
exist  only  due  to  the  separstioo  from  tha  bowels  of  the  moon  of  different  gases,  the 
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products  of  internal  chemical  proceaaea  and  radioactiTe  deco^  •  This  meana  that  the 
study  of  the  compoaition  of  this  ^atmosphere*  will  provide  the  basis  for  making  a 
judgement  on  the  life  of  the  deep  areas  of  the  moon.  A  prolonged  continuous  obsar* 
vation  of  the  gas  balance  of  the  moon  can  be  aecompliahed  with  the  aid  of  an  arti¬ 
ficial  moon  satellite*  The  satellite  will  provide  information  on  the  working  con¬ 
ditions  of  these  internal  *c08mogonic  mechanidms*  of  the  moon*  Moon  satellites  will 
have  much  greater  possibilities  for  studying  mineral  resources  than  any  other  cele¬ 
stial  bodies*  axcludingt  zoeybe*  Mercury* 

This  data  can  be  supplemented  with  seismic  investigations  of  the  moon  with 
automatic  stations  launched  to  its  surface  and  reporting  on  the  compoaition  and  st¬ 
ructure  of  its  surface  layers* 

The  moon  is  not  only  the  closest  celestial  body  to  the  earth*  but  one  of  the 
most  interesting  in  the  cosmogonic  sense  of  objects*  The  earth  in  this  respect 
"behaved*  in  such  a  way  that  because  of  the  nearness  of  the  moon  to  the  earth  we 
can  assume  that  the  history  of  their  origin  was  common*  We  should  note  that  lately 
there  were  serious  doubts  in  this* 

In  studying  the  gas  composition  of  the  moon  one  must  bear  in  mind  that  even 
one  landing  of  a  powerful  rocket  on  the  surface  of  the  moon  will  substantially  change 
the  composition  of  the  lunar  *atmo8phere*  (so  far  as  the  small  content  of  gases  in 
it  is  concerned)*  It  is  evident  that  this  "contamination*  will  be  temporary  until 
the  dispersion  of  the  gas  particles  returns  the  comi>osition  and  density  of  the 
atmosphere  to  their  original  "equalibrium”  values*  The  velocity  of  dispersion  of 
the  gas  particles  at  the  present  tiine  cannot  be  determined  preb&ely  enough  by  theo^ 
retical  methods  due  to  the  difficulties  in  calculating  the  influence  of  the  corpus¬ 
cular  currents  of  the  sun  on  it*  It  is  possible  that  for  studying  this  conaxio^tion 
feature  of  the  gas  balance  of  the  moon's  "atmosphere"  in  tiooe  a  special  experix&ent 
will  be  required  on  the  study  of  dispersion  of  an  artificially  created  "atmosphere* 
or  a  gas  impurity  not  characteristic  for  the  lunar  atznoephers* 
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Vhat  la  the  eignlficance  of  stoidying  the  moon?  It  can  be  illuatrated  by  a 
aii&ple  example.  We  knov  that  now  there  la  not  a  single  opinion  concerning  the  ori* 
gination  of  petroleum;  it  la  organic  or  mineral.  The  moon  did  not  hare  the  derelo* 
pmeut  of  organic  life*  therefore  the  presence  or  absence  of  petroleum  in  Its  bowela 
helps  answer  this  question* 

The  study  of  a  belt  of  asteroids  located  beyond  the  orbit  of  Kars  has  much 
significance  for  explaning  the  historical  development  of  the  solar  system  and  an 
over-all  picture  of  its  3truct\ire.  This  investigation  gains  exclusive  interest  if 
we  can  actually  show  that  the  belt  of  asteroids  consists  of  frag^nts  of  the  ^fifth 
planet*#  moving  along  an  oihit  lying  between  the  oibits  of  Mars  ax^  Jupiter. 

Astronomical  investigations  of  the  solar  system  with  the  aid  of  rockets  and 
satellites  will  have  a  very  ixonedlate  practical  significance.  They  will  provide 
material  for  making  a  Judgement  on  the  history  of  the  development  of  the  planets# 
on  their  structure  and  value  as  sources  of  raw  material  and  power  for  man*e  utill* 
zation* 

Aatronooiy#  which  is  now  an  experimental  science  #  will  be  converted  into  an 
applied  science  in  the  near  future.  The  community  of  goals  and  methods  will  lead 
to  the  approach  of  geophysics  end  astronomy  to  the  tight  interweaving  of  the  prob* 
leoB  solved  by  them  and  the  practical  conclusions  that  will  be  obtained.  The  diffe¬ 
rence  will  be  included  only  in  the  objectives  of  the  investigation#  and  then  it  will 
be  relative#  for  example#  right  now  the  sun  presents  almost  a  similar  interest  for 
both  astronomers  and  geophyalciats* 

The  coainit  roads  Man  has  gone  beyond  the  limits  of  the  planet*  * 

The  routes  near  the  earth  are  conquered  and  the  expanse  of  interplax^tary  roads 
is  opened  before  man* 

It  is  hardly  necessary  to  speak  of  the  probable  sensations  of  sen  in  prolonged 
apace  flight.  They  are  described  many  times  in  both  scientific  and  science -fiction 
literature*  The  same  cen  be  said  about  the  problems  of  the  witel  activity  of  man# 
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providing  him  with  food*  water  and  an  atau>sphere»  which  arise  as  soon  as  nan  turxja 
fron  flight  around  the  planet  to  flights  to  other  celestial  bodies. 

Each  step  end  detail  of  a  manned  flight  must  be  thought  out*  for  example*  the 
assumption  that  an  atmosphere  of  ordinary  composition  will  be  uxxsuitable  in  space 
flight. 

What  is  the  reason  for  this?  The  ability  of  nitrogen,  the  basic  component  of 
the  earth's  atzoosphere  which  we  are  used  to.  to  create  radioactiTe  isotopes.  The 
undertaking  is  completely  Siirmountable:  experiments  indicate  that  nitrogen  can  be 
replaced  by  helium;  the  means  of  overcoming  az^  undertakings  in  a  space  flight  will 
be  found  in  exactly  the  same  way*  It  is  important  so  that  there  will  not  be  any 
surprises  in  this  difficult  atten^t. 

It  is  very  important  to  guarantee  defense  from  meteors  and  corpuscular  and 
shortwave  radiations  of  the  sun.  There  is  a  basis  to  assuzae  that  meteor  danger  %rill 
not  be  great.  It  can  be  reduced  by  the  selection  of  trajectories  which  exclude  the 
possibility  of  encounters  with  meteor  rains,  the  motion  of  which  Is  well  known. 

In  flights  to  other  celestial  bodies  we  ought  to  consider  that  meteors  are  concen¬ 
trated  in  the  plane  of  the  ecliptic.  .  . 

Protecting  man  from  ionizing  radiations  is  a  complicated  problem.  For  flight 
Into  the  external  layers  of  the  atmosphere  under  the  cover  of  •magnetic  armor*  of 
the  earth,  these  radiations,  probably,  will  not  present  a  substantial  dan^r.  In 
manned  interplanetary  flights  there  is  this  danger.  In  particular  this  will  concern 
those  powerful  explosions  on  the  sun,  when  colossal  quantities  of  high-energy  solar 
corpuscles  are  thrown  into  interplanetary  space  and  hard  radiation  is  Inteneified • 

Ve  cennot  doubt  that  this  problem  will  be  solved. 

Bight  now  in  the  foreign  press  ve  see  ireporta  on  the  processing  of  various 
protective  materials  and  constructive  methods  of  solving  this  problem.  For  example, 
an  assumption  deserves  attention  concerning  the  inatallatlon  of  a  small  *eioiz«rgen^ 
section*  •  in  which  crew  members  coxxld  be  sheltered  during  the  solar  explosions. 
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Tb#  soall  diisen«ioxiB  of  this  section  in  conjunction  with  tbs  dnTelopment  of  now 

y  '•  .  ■ 

more  effective  protective  znaterisis  permits  us  to  muke  the  protection  safe  and  with¬ 
out  an  increase  in  weight* 

^  .  This  is  an  old  riddle:  •What  is  faster  than  everything  in  the  world?*  The 
answer  was:  *A  thought *•  Now  it  turned  out  that  in  a  century  it  will  not  be  so 
fast.  Without  autoinatic  installations  it  clearly  would  not  be  able  to  secure  the 
guidance  of  space  ships  when  it  would  take  only  a  fraction  of  a  second  to  arriva 
at  solutions  and  execute  them* 

Kan  will  not  stand  at  the  controls  of  a  space  ship  without  autoouation*  Auto¬ 
matic  installations  permit  well-timed  performances  of  all  operations  during  taka* 
off  or  lazxiizig  and  transfer  to  new  orbits.  Automatic  installations  will  also  per¬ 
form  many  operations  in  the  atxidy  of  parameters  of  outor  space  and  in  the  study  of 
the  other  planets* 

They  were  very  veil  recommended  in  past  stages  of  investigation.  In  an  age 
of  automation*  when  man  undergoes  the  moat  dangerous  operations  in  all  fields  of 
his  activity  with  automatic  installations*  it  is  difficult  to  think  that  evolution 
will  be  reversed  in  the  field  of  space  investigations*  Try  to  xf^ine  that  the 
contemporaiy  computation  machines  will  be  replaced  by  hundreds  and.  thousands  of 
computers*  that  compact  and  reliably  operating  automatic  interplanetaiy  stations* 
photographing  the  moon*  will  replace  man*  which  will  photograph  the  moon  and  planets* 
develops  the  photographs*  transmit  them  to  the  eax*th...  Ve  get  a  preposterous  pic- 
turs*  ...  ■ 

However*  if  the  scope  of  man’s  duties  becomes  narrower*  won’t  flight  to  other 
celestial  bodies  be  deprived  of  a  practical  sense? 

In  sending  man  to  other  planets*  ve  ought  to  give  him  a  command  sssignzasnt* 
other%rise  instead  of  a  command  certificate  *  future  astronauts  will  be  presented 
with  a  touriat  visa* 

Vezy  often  the  purpose  of  a  flight  to  other  worlds  is  thought  to  be  a  search 
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for  exotic  treasures  or  rev  materials  required  for  oan's  activity  on  the  earth. 

But  ve  icnov  now  end  that  in  the  near  future  the  transporting  of  even  very  valuable 
materials  from  other  celestial  bodies  will  be  unprofitable* 

In  an  era  of  space  flights  and  attainment  of  other  planets  ve  should  not  con** 
sider  that  the  other  fields  of  science  and  technology  vlll  remain  at  their  present 
stage  of  development.  It  ia  certain  that  new  deposits  of  miners  1  resources  will  be 
discovered  on  the  earth»  which  are  now  deficient*  Maxay  of  them  will  become  inez* 
pensive  after  the  perfection  of  methods  of  extraction  or  will  be  created  from  non* 
deficient  materials «  replaced  by  more  improved  artificial  materials.  There  are  many 
such  examples  in  our  dally  life* 

Processing  of  new  nyi^tbetic  materials  can  make  not  only  the  transport  of  certain 
kinds  of  raw  material  unprofitable  from  other  planets »  but  also  their  extraction 
on  the  earth*  Man's  creative  possibilitlea  give  him  much  more  for  developing  hia 
economic  and  cultural  life*  than  exotic  treasures* 

Of  course  this  does  not  mean  that  men  is  limited  only  to  the  things  be  has  on 
the  earth*  Many  ideas  are  alluring*  for  example*  to  produce  a  chemical  and  nuclear 
rocket  fuel  in  a  designated  point  on  other  planets.  This  would  permit  us  not  to 
bring  fuel  for  the  return  trip  or  for  continuing  it.  And  it  is  certain  that  tha 
raw  materials  and  power  resources  of  other  celestial  bodies  will  be  utilized  to  a 
fuller  extent*  when  man  masters  them  for  the  establishment  of  constant  observatories 
or  siizply  for  life.  But  it  is  also  certain  that  the  penetration  of  man  into  space 
la  not  tomorrow*  but  the  day  after  tomorrow. 

Therefore*  the  dext' gtel  Of  a  manned  flight  into  space  is  the  study  of  the 
other  celestial  bodies.  We  should  not  fear  that  the  ever  expanding  role  of  outo* 
matic  installations  indicates  that  there  is  not  a  role  for  man.  Thera  vill  be.  work 
in  abundance  for  him.  In  all  ixnreatl  gat  ions  and  at  all  atagea*  where  fevcrablc 
experiment  programming  is  ispoasible  and  a  change  in  its  mode  of  perfonoanca  can 
be  required*  a  vide  field  of  activity  la  opened  to  man.  It  wxH  be  necessary  to 
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for  exotic  treasures  or  rav  ataterisle  required  for  un*8  activity  on  the  earth* 

But  ve  know  now  end  that  in  the  near  future  the  transporting  of  even  very  valuable 
XDaterlala  from  other  celestial  bodies  will  be  unprofitable* 

In  an  era  of  apace  flightiri  and  attainment  of  other  planets  we  should  not  con** 
aider  that  the  other  fields  of  science  axxi  technology  vlll  remain  at  their  present 
st/age  of  development.  It  is  certain  that  new  deposits  of  laineral  resources  will  be 
discovered  on  the  earth»  which  are  now  deficient.  Many  of  them  will  become  inex* 
pexisive  after  the  perfection  of  methods  of  extraction  or  will  be  crated  troax  non* 
deficient  materials,  replaced  by  more  ixiq>roved  artificial  materials.  There  are  many 
such  exairiples  in  our  daily  life. 

Proceasiog  of  new  synthetic  materials  can  uiake  not  only  the  transport  of  cez*tain 
kinds  of  raw  material  unprofitable  from  other  planets,  but  also  their  extraction 
on  the  earth.  Man's  creative  possibilities  give  him  much  more  for  developing  his 
economic  and  cultural  life,  than  exotic  treasures* 

Ofcourse  this  does  not  mean  that  man  is  limited  only  to  the  things  he  has  on 
the  earth*  Many  ideas  are  alliuring.  for  example,  to  produce  a  chemical  and  nuclear 
rocket  fuel  in  a  designated  point  on  other  planets.  This  wo\xld  permit  mb  not  to 
bring  fuel  for  the  return  trip  or  for  continuing  it*  And  it  is  certain  that  tbs 
raw  materials  and  power  resources  of  other  celestial  bodies  %fill  be  utilized  to  a 
fixller  extent,  when  man  masters  them  for  the  establishment  of  cozmtant  <A)servatorias 
or  simply  for  life.  But  it  is  also  certain  that  the  penetration  of  man  into  space 
is  not  tomorrow,  but  the  day  after  tomorrow* 

Therefore,  the  dext  gCMsl  Of  a  manned  flight  into  space  is  the  study  of  the 

other  celestial  bodies*  We  should  not  fear  that  the  ever  expending  role  of  auto* 

7  . 

matic  installations  indicates  that  there  is  not  a  role  for  man.  There  will  be>  work 
in  abundance  for  him*  In  all  inveetlgations  and  at  all  stagee.  where  favorable 
experiment  progremsdng  is  i]iq)0ssible  and  a  change  in  its  mode  of  perforuence  can 
be  required,  a  wide  field  of  activity  Is  opened  to  man*  It  wxH  be  necessary  to 
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cQI^prcbex^d  tlie  results  obtained t  in  order  to  have  the  poasibillty  of  checking  them 
or  continuing  in  the  needed  direction.  Those  phenoo^na  which  can  prore  to  be  un* 
expected  or  hawe  a  amall  probability  of  detection  will  not  slip  away  from  span's 
attention  or.  hia  obaervation* 

Thia  can  pertain  to  geological  iDveatigatioas«  to  the  study  of  the  composition 
of  rocks  of  other  celestial  holies  and  Tulcanic  activity,  in  particular,  if  it  ia 
not  very  extensive  and  is  not  continuous.  It  cen  be  fully  applied  to  biological 
investigations.  It  is  difficult  to  ii&agine  that  autoznatic  znachinea  will  perfoim 
such  an  important  branch  of  investigations.  An  animal  and  plant  world,  if  there 
is  one  on  the  other  planets,  the  microorganisjcs  of  other  planets  —  all  this  can 
be  completely  studied  only  by  man. 

The  stuuiy  of  life  on  other  celestial  bodies  is  very  important  not  only  for 
an  acquaintance  with  their  nature*  It-  is  necessary  for  explanlng  the  general  la%a 
of  the  origin  and  development  of  life,  which  has  a  very  immediate  zaeaning  for'  i&aln** 
taining  the  health  and  life  of  man,  azzd  e  more  effective  development  of  the  earth*s 
biospheres* 

In  order  to  study  the  life  forms  of  other  planets,  it  will  be  necessaxy  to 
apply  strict  measures  of  precaution  in  the  landings  of  rockets.  Precautionary  mea* 
sures  will  also  be  needed  in  man’s  iiomediete  "acquaintance*  with  unknown  microorgs* 
nisms,  which  can  prove  to  be  injurious.  Ve  must  also  not  permit  the  "contamination* 
of  other  celestial  bodies  with  microorganisms  of  terrestrial  origin.  Besides  tbs 
destructive  influence  on  the  nature  of  other  planets,  it  is  undesirable  also  because 
in  the  successive  study  of  ztature  it  will  be  diffietilt  to  distinguish  the  *local 
inhabitants*  (aborigenes)  from  the  microorganisms  of  terrestrial  origin  and  an  er* 
roneous  representation  of  the  nature  of  the  planet  under  study  can  arias. 

I^cisely  for  thia  reason,  .the  second  Soviet  space  rocket  underwent  special 
processing  before  its  launching  to  'the  moon  and  corresponding  measures  will  be  ap* 
plied  either  in  further  investigationa  connected  with  landing,  or  simply  the  fall 


135 


of  rockatii  onto  the  noon  or  onto  planettf.  Exactly  the  sane  processing  will  be  done 

to  the  ships  retumlrig  from  space  trips# 

Other  possibilities#  Very  often#  when  the  cODTereationa  tujms  to  artificial 

satellites •  the  question  is  examined  concerning  the  utilization  of  solar  energy# 

Generally  speaking*  this  energy  is  already  being  used  now.  Solar  batteries  wexa 

installed  and  prored  themselTes  very  veil  on  many  satellites  and  space  rockets# 

Their  application*  undoubtedly*  will  be  nren  broader#  There  is  a  basis  to  assume 

that  the  efficiency  of  solar  batteries  is  increasing.  At  the  present  time  the  ef* 

ficiency  of  the  best  batteries  does  not  exceed  13%«  It  is  possible  that  it  will 

increase  up  to  232#  This  meaios  that  almost  one  fourth  of  the  aolar  energy  falling 

on  the  element  of  the  battery  will  be  conTorted  into  electrical  energy# 

We  can  assume  that  the  utilization  of  solar  batteries  will  prorlde  a  solution 
of 

to  the  proble’mjaa curing  pover  for  the  apparatus  of  future  space  ships  and  main¬ 
taining  the  necessary  Tital  conditions  where  ever  man  is  found#  Namely  the  energy 
of  the  sun  will  provide  prolonged  operation  of  the  apperat\is  of  all  earth  satellites 
and  even  more  so  for  the  moon  and  other  planets  designated  for  prolonged  study  or 
for  operational  services.  Can  solar  batteries  be  applied  for  securing  the  electri¬ 
cal  power  primarily  of  the  new  engines  of  future  rockets?  ^obably*  this  seems 
difficult  exkl  the  advantage  %rill  be  on  the  side  of  nuclear  and  thermonuclear  power 
sources# 

Obviously*  neither  solar  batteries*  nor  ax^  space  mirrors  will  be  able  to  col¬ 
lect  a  significant  amount  of  solar  energy  for  utilization  on  the  earth#  For  thia* 
we  could  create  aurfacea  that  would  be  to  great  to  be  subjected  to  any  kind  of  dan¬ 
ger#  In  addition*  we  must  simultaneously  solve  the  problem'of  transporting  the 
energy  obtained  to  the  earths  in  the  form  of  immediate  trensmiac^ion  or  by  means 
of  the  creation  of  auper-effeetive  aceumulatore# 

That  ia  why  the  significant  magnitxide  of  the  flow  of  aolar  erergy  which  can 
be  effectively  used  on  the  earth  ia  difficult#  at  the  present  time*  Greater  euo* 
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ces868  will  undoubtedly  be  attained  in  the  utilization  of  solar  energy  on  satellites 
rockets  and  space  stations  of  the  future* 

There  is  still  oxie  proposal  not  imoediatly  connected  with  satellites,  coneexn* 
ing  the  utilization. of  solar  energy.  Its  essence  consists  in  the  creation  of  a 
gigantic  and  quite*  complete  ring  around  the  earth,  composed  of  crushed  dust  parti¬ 
cles,  similar  to  the  rings  of  Saturn.  It  is  proposed  that  these  particles,  being 
sent  into  an  orbit  around  the  earth  at  a  sufficiently  great  distance  from  it,  will 
more  along  this  orbit  for  an  infinitely  loixg  period  of  time  andt  reflecting  the 
solar  rays  hitting  them  to  side  of  the  earth,  will  be  able  to  enlarge  it  radiation 
balance. 

Such  a  proposal  is  unfounded  end*  unconditionally,  cannot  be  realized;  it 
meets  a  number  of  serious  objections.  First  of  all,  the  efficiency  of  such  a  •mir¬ 
ror”  cannot  be  high,  because  it  will  not  only  reflect,  but  also  diffuse  light  on 
all  sides;  secondly,  the  effect  of  auch  a  ring  will  be  seasonal!  being  crsatad 
at  any  moment  perpendicular  to  the  solar  flow,  it  will  become  parallel  to  it  (like 
a  giant  gyroscope,  it  will  maintain  the  axis  of  its  rotation  in  relation  to  apace), 
and  then  for  a  long  interral  of  time  it  will  not  be  a  mirror,  but  a  shield* 

At  the  aame  time,  the  creation  of  such  a  ring  in  a  plane  of  the  equator,  upon 
which  e  seasonal  effect  could  not  take  place,  because  in  this  case  a  ahidld  will  b# 
created  above  the  tropics,  where  a  dust  shroud  always  (if  one  assiames  that  the  ring 
will  last  a  century)  hide  the  sun.  Thirdly,  such  a  ring  cannot  exiat  for  a  long 
time.  Dust  particles,  possessing  a  small  mass  and  relatively  large  surface,  will 
quickly  loae  kinetic  energy  as  a  result  of  collisions  with  dust  and  gas  particles 
of  the  interplanetary  medium.  Besides,  due  to  photoelectric  emission  and  collision 
with  free  electrons  of  the  interplanetary  medium,  the  dust  perticlss  acquire  an 
electrical  charge.  Upon  movement  along  a  polar  ozbit  they  will  be  axpoaed  to  the 
action  of  variable  pulsations  of  the  earth's  magnetic  field,  and  intersect  In  its 
motion  the  power  lines  of  the  constant  eonponent  of  the  aaic^tic  field*  All  this 
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causes  Tery  complicated  and  large  disturbaneea  in  the  motion  of  the  particles »  and 
leads  to  the  fact  that  the  existence  of  such  a  ring  vill  not  be  long.  Actually* 
such  a  ring  could  enlarge  many  times  in  concentration  of  particles  in  a  dust  cloud* 
surrounding  the  earth#  and  could  make  the  radiation  balance  of  the  earth  worse  and. 
could  complicate  optical  obserrationii* 

Artificial  satellites  can  help  Terify  the  theory  of  relatiTity.  Usually  this 
question  leads  to  the  verification  of  one  of  the  conclusions  of  the  theofy  of  rela¬ 
tivity#  the  time  paradox.  Actually#  modem  technology  does  not  permit  the  czeation 
of  such  atcoiic  clochs#  which  could  move  along  an  orbit  around  the  earth  with  a  cor* 
responding  speed  for  a  long  time.  After  the  return  of  the  atomic  clocks  to  the 
earth  and  their  readings  are  compared  with  the  readings  of  sindlar  clocks#  which 
counted  off  the  ttia?*  on  the  surface  of  the  earth#  one  can  answer  the  question  con¬ 
cerning  the  presence  or  the  abaence  of  the  time  paradox  with  a  sufficient  degiise  of 


reliability. 


Of  course#  this  is  not  a  singular  method  of  verifying  the  theory  of  relativity* 
although  other  zoethods  cannot  be  so  graphic  and  dezaonstrative.  There  are*  for  exa* 
mple*  proposals  to  verify  the  theory  of  relativity  by  means  of  observation  of  the 
angular  displacement  of  the  perigee  of  the  satellites.  The  magnitude  of  auch  a  dis* 
placen^nt  of  the  perigee  of  Mercury*  which  has  e  large  speed  of  motion  than  the  ot¬ 
her  planets#  consists  of  approximately  kD*  in  a  centzuy.  Calculations  indicate  that 
the  displacement  of  the  perigee  of  the  satellite  vill  be  approximately  3^  times 
greater  and  therefore  it  can  be  easier  detected# .  . 

This  is  a  loeig#  Wt  hot  coc^lete  list  of  all  those  principles  for 


the  theory  of  relativity#  which  became  possible  with  the  creation  of  artificial 
satellites.  .Satellites  are  one  of .  the  most  perspective  instruments  for  verifying 
the  theory  of  relativity* 

Unconditionally*  the  possibilities  of  the  scientific  utilization  of  rockets 
and  artificial  satelliies  are  not  drained  with  the  shown  examples.  These  applies* 
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tlonB  CM  frequent.ly  be  very  unexpected#  One  cannot  doubt  that  artificial  satelli- 
tea  and  apace  rochets  open  excluaire  poaaibilltiea  for  science#  They  will  be  con* 
tinually  expanded  ainoe  the  satellite*  space  ahip»  axxi  space  station  vill  becooe 
ordinary  instrumenta  or  means  of  scientific  i&Testi  gat  ions# 

CHAPTER  k 

The  Cosmic  Future  of  Humanity 

The  scientific  possibilities  of  man  in  our  time  are  growing  extraordinarily 
fast#  The  fantastic  or  simply  unbelievable  yesterday  becomes  the  real  today* 

A  little  more  than  one  hundred  years  ago*  a  French  agnostic  philosopher* 

Agust  Conte#  maizTtained  that  xaan  would  never  know  the  chemical  composition  of  the 
stars#  One  hux^red  years  passed#  and  not  only  the  chemical  conpoaition  of  the  stars* 
but  also  the  chemical  composition  of  remote  nebulae  was  studied  due  to  spectral 
analysis  quite  vail#  even  better#  than  the  composition  of  the  planets  cloeest  to  the 
earth* 

The  margin  between  reality  and  fantasy  wears  away  at  the  present  time  %rith  an 
ever  increasing  speed#  Soviet  man  has  learned  to  create  new  substances*  which  na* 
ture  did  not  know  of*  he  baa  penetrated  the  secrets  of  the  atom  and  the  depthes  of 
the  ocean*  launched  rockets  to  the  moon  and  around  the  sun  and  himself  performed 
the  first  flights  around  the  earth  on  satellite  ships#  Now  it  is  even  more  diffi* 
cult  to  name  a  problem#  which  coxild  have  been  completely  determined*  that  it  would 
be  impossible  to  solve* 

The  enlargement  of  our  possibilities  is  determined  by  the  develc^ment  of  eco* 
nomies  and  science*  Descriptively  speaking*  science  la  a  projector*  with  which 
Soviet  man  illxxminatea  hia  future#  Each  discovexy#  and  new  technical  stage  rendera 
the  moat  immediate  influence  on  the  moat  ulterior  trend  in  the  development  of  science 
and  economica#  All  conaequencea  and  perapectivaa  of  that  or  any  discovery  la  not 
always  foreseen  immediately.  Galileo#  directing  hia  telescope  to  the  moon*  did  not 
think*  of  course*  that  this  was  the  beginning  of  the  visual  study  not  only  of  the 
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moon  and  planets,  but  both  the  cooipoaitiozi  of  other  atara  and  remote  galaxies. 

1  long  improved  telescope  and  the  invention  of  spectral  enalyala  vea  required  to 
make  this  possible.  Many  similar  examples  can  be  given. 

The  launching  of  artificial  satellites  and  apace  rockets,  and  the  entry  into 
outer,  space,  undoubtedly,  haJ3  an  exclusively  large  influence  not  only  on  the  deve-^ 
lopment  of  science*  but  also  of  mankind. 

K.  £*  Tsiolkovskiy  was  the  first  to  uz^erstand  this.  His  merit  conaists  not 
only  in  the  fact  that  ha  pointed  out  the  means  of  entering  space.  Tsiolkovskiy 
was  the  first  to  meditate  over  the  fact  of  vhich  effect  this  has  on  the  ulterior 
development  of  mankind.  It  is  possible  that  his  specific  proposals  do  not  turn 
out  to  be  completely  correct,  since  at  his  disposal  was  very  little  data  on  the 
physics  of  interplanetary  apace  and  what  effect  the  conditions  of  space  flight  vill 
have  on  living  organisms.  The  prime  izoportance  rests  in  the  fact  that  he  placed 
the  question  concerning  the  future  of  bzimanityt  concerzxlng  the  purposes  az^  the 
idea  of  space  investigations. 

But  la  there  meaning,  say  some  people,  to  ponder  over  this  remote  futxire, 
maybe,  to  submit  to  the  natural  logic  of  events  and  the  development  of  internal 
regularities? 

Of  course,  one  must  think  of  this  In  order  to  see  a  clear  perspective  of  an 
ultimate  way,  to  include  the  element  of  coziscious  regulation  izi  the  trend  of  the 
development  of  events,  so  that  the  developznent  of  events  would  be  the  most  effee* 
tive.  The  smaller  the  elements  not  considered  in  the  wodc,  the  smaller  the  labor 
and  time  conauaed  In  vain.  - 

It  ia  unconditionally  impossible  to  foresee  everything  up  to  the  amalleat  da* 
tail.  To  the  reader  of  the  2l8t  Cez^tury,  our  presentations  concerning  the  future 
seem  veiy  naive  azzd  \mconvinelng,  ainee  proposals  of  people  of  the  19th  Century 
are  now  being  presented  to  us.  And  it  Is  no  less  possible  to  attempt  to  present 
the  baaic  directiona  of  man*a  activity,  on  which  an  entry  into  apace  haa  the  lar* 
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gtBt  influence*  One  can  alao  detersdne  to  what  extent  this  step  influeoeea  the 
deVelopcoent  of  zz^niclnd.  its  attit\^e  and  on  azistanee  In  genarc^l* 

Maater  of  the  nlanet*  In  an  astronomical  sense •  the  earth  la  an  ordinary 

planet  of  the  solar  ayatem*  Just  aa  the  other  planets  it  can  he  studied  with  the 

^  • 

aid  of  modern  means  of  apace  investigationa •  But  the  earth  ia  extremely  moia  at* 
ta:|lnable  for  science,  than  any  other  planet.  The  study  of  the  earth  has  a  primary 
significance  in  pur  days,  when  man  can  actively  fit  in  the  natural  processea.  The 
development  of  rocketry  leads  to  the  fact  that  not  only  the  environs  of  our  planet # 
but  also  all  the  very  remota  comers  of  the  solar  system  seem  to  be  within  man*a 
reach,  in  the  sphere  of  his  actiTity* 

Knowledge  of  the  solar  system  and  the  regularities  of  the  development  of  matter 
in  the  stars  and  galaxies  leads  to  a  perfectly  clear  and  detailed  representation 
on  the  structure  and  composition  of  the  earth.  This  permits  an  extremely  fuller 
utilization  of  the  raw  material  resources  of  the  depths  of  the  planet,  which  for 
already  millions  of  years  have  been  lying  at  various  depths  as  a  uselesa  treasure. 
That  which  is  now  being  used  by  man  Is  no  more  timn  a  slight  dissemenation  of  those 
or  any  subatsncea  and  minerals .  which  were  formed  in  the  surface  layer  of  the  crust 
or  which  have  fallen  into  the  surface  layers  from  the  depths  in  the  process  of  the 
formation  of  the  terrestrial  crust. 

One  can  thi:^  that  even  for  many  millions  of  years  the  earth  will  remain  the 
home  of  man.  What  resources  does  xnan  have  on  the  earth?  The  development  of  tec¬ 
hnology  will  make  the  depths  of  the  ocean  attainable*  The  giant  *ezure  virgin 
land”,  occupying  an  area  T0%  of  the  surface  of  the  globe,  increases  tha  productive 
possibilities  of  the  national  econooy.  Even  if  one  assumes  that  the  entire  surface 
of  dry  land,  inclxading  Antarctica,  the  apaces  and  rocky  .slopes  of  the  luountains^ 
is  to  be  vised  for  production  of  food  products,  then  the  area  of  the  oceans  with 
ten^erature  conditions  more  favorable  for  the  development  of  life  than  the  condi*. 
ticms  on  dxy  land,  will  be  almost  two  and  a  half  times  greater.  This  ratio  could  . 


increase  zaacy  tiines.  The  llTing  substances  in  the  ocean  use  not  only  the  bottom 
or  the  surface,  but  also  the  entire  width  of  the  waters* 

Yet  only  one  of  these  perspectiwes  of  a  greater  utilization  of  the  pceens  makes 
an  incompetent  •theory"  concerning  the  overpopulation  of  the  planet  and  concerning 
the  limit  of  the  possibilities  of  its  use  for  the  obtainmeat  of  food  products* 

But  not  only  in  this  respect.  Reaching  the  depths  of  the  ocean  xnekes  possi¬ 
ble  the  xise  of  the  mineral  riches t** which  are  found  under  the  mass  of  water*  Geo¬ 
logists  ere  prospecting  the  bottom  of  the  sea  and  are  working  out  projects  of  deep 
drilling  of  the  earth's  crust  under  the  ocean*  They  will  penetrate  all  regions  and 
depths  of  the  ocean  and  remove  the  blank  spaces  from  the  geological  chart  of  its 
bottom* 

We  now  already  know  such  crannies  of  the  utilization  of  the  mineral  richas  of 
the  sea  and  the  resources  of  the  bottom  of  the  sea:  the  extraction  of  salt  in  tba 
Kara-Bogaz-Gol  Bay  aixi  petroleum  from  under  the  bottom  of  the  sea  near  Baku* 

But  these  exas^les  are  a  premising  beginning*  In  time,  probably*  not  only  on 
the  water*  but  also  \inder  the  water  automation  enterprises  will  emerge  for  ertrae*** 
ting  raw  material  and  fuel* 

In  our  time*  after  the  launching  of  satellite  ships*  no  one*  perhaps*  doubts 
the  possibilities  of  a  prolonged  flight  into  outer  space  and  the  attainment  of  other 
plsnets*  Ultimately*  "ethereal  islands*  and  settlements  can  be  created  on  other 
planets.  It  is  probable  that  their  creations  and  the  equipment  of  underwater  en¬ 
terprises  and  even  settlements  will  be  the  links  in  the  aingj^e  chain  of  development 
of  human  society ^  tightly  linked  between  each  other*  In  this*  it  can  be  vexy  pos¬ 
sible  that  the  study  and  economic  mastery  of  the  depths  of  the  ocean  will  be  met 
with  small  difficulties*  smaller  than,  the  mastery  of  remote  planets*  The  stxidy  of 
the  depths  with  the  aid  of  satellites  will  provide  the  initial  material  for  coo^o- 
aing  charts  of  a  geological  prognosis  of  the  terrestrial  crust*  and  the  bottom  of 
the  sea  in  addition.  New  rockets  for  overcoming  outer  apace  can  be  constructed  from 
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iMtalt  extracted  -fYom  the  bottom  of  the  ace,  anl  the  heary  hydrogen  extracted  from 
sea  water  can  become  their  fuel.  Thus,  the  Tery  dlTerse  perapectiTea  of  human  ac- 
tlTlty  can  be  closely  interwoven. 

Kan  will  penetrate  even  deeper  into  the  depths  of  the  earth's  ctnist*  He  %flll 
compose  a  guide  x&ap  of  the  earth's  crust  with  the  aid  of  such  a  perfected  zzesns  of 
planetary  inTestigations.  as  artificial  earth  satellites.  The  attainment  of  great 
depths*  possibly*  requires  the  creation  of  those  or  soy  industrial  enterprises  in 
an  ixxBoediate  distance  from  the  sources  of  raw  material  and  makea  the  activity  of 
man  incoBq}arably  more  *ver8atile*. 

This  souxkds  aomevhat  fantastic  now.  At  the  same  time  the  construction  of 
•sublunar  stations*  is  represented  by  necessity  only  because  of  the  existanoe  on 
the  surface  connected  there  with  great  dangers. 

A  basic  obstacle  on  the  way  to  the  earth's  depths  is  the  great  labor  capacity 
of  the  necessary  work.  But  with  the  development  of  mechanization  and  power  resou¬ 
rces  construction  of  ux^ergrouM  equipo^nt  and  underground  roads  will  be  possible, 
preciaely  since  both  the  creation  of  illumination,  in  particular  the  corresponding 
Intensity  and  spectrum  of  solar  li^t.  It  is  very  possible  that  the  large  and  me¬ 
chanized  plants  and  metropolises  of  large  cities  are  the  first  stages  in  this  path. 
The  difficulties,  of  course*  are  great,  but  they  are  significantly  smaller  than 
thOM  which  which  will  be  encoiintered  on  other  celestial  bodies  upon  the  installa¬ 
tion  of  such  undergirouDd  enterpi^ises  and  settlements.  What  is  the  advantage  of 
penetrating  into  the  depth  of  the  earth  and  other  celestial  bodies?  Above  all.  in 
^  the  possibility  of  utilizing  the  heat  of  the  internal  layers.-  Teaq^ratures  at  com¬ 
paratively  amall  depths  are  such  that  not  a  heating  there  is  required  in  all  lati¬ 
tudinal  belts  and  in  any  season.  At  very  large  depths  it  is  necessary,  conversely, 
to  lead  off  beat,  dxich  can  be  used  for  beating  residences  and  enterprises  on  the 
surface  and  will  provide  "free*  axd  practically  permanent  heat  aourcee  •  The  giant 
beat  machine  of  the  earth  will  operate  in  such  a  manner  as  to  secure  favorable  eon* 
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ditiozi0  for  life  Id  the  most  dlTerse  redone,  in  order  to  proTids  the  maximum  po» 
vsr  for  llTlng  and  industrial  needs. 

It  is  already  known  now  that  at  a  depth  of  several  hundreds  of  meters  or  se¬ 
veral  kilOQ^ters  there  are  seas  of  hot  vatert  tl^  very  aaxLe  as  those  which  appear 
on  the  surface  in  t^^e  form  of  geisera,  or  hot  springs.  This  "free  energy*  can  be 
utilized  in  industrial  and  living  needs.  Investigations  and  prepsratory  work  la 
going  on  for  the  utilization  of  this  energy  stored  by  the  depths  of  the  earth. 
Scientists  must  verifyt  is  the  hypothesis  true  concerning  the  fact  that  tha  earth 
gradually  cools  off»  and  the  energy  of  the  natural  nuclear  reactor  ia  reduced) 

Do  the  high  temperatures  of  the  depths  of  the  earth  maintain  nuclear  decay  of  ra* 
dioactive  elementa? 

Science  helps  man  in  the  formation  of  natura* 

The  future  of  the  planet  and  mankind,,  communism,  will  secure  not  only  an  an-' 
largement  of  the  material  and  economic  resources,  but  also  the  radical  converaion 
of  the  conditions  of  life  on  it. 

The  more  actual,  the  more  real  becomes  the  question  of  our  time,  the  domina¬ 
tion  of  man  over  the  forces  of  nature  and  in  the  first  place,  over  weather. 

The  energy  of  atmospheric  formations  of  a  large  scale  is  great.  It  is  measu¬ 
red  almost  with  astronomical  numbers,  even  if  as  a  unit  of  measurement  we  take  tbs 
energy  which  is  liberated  as  a  result  of  an  explosion  of  an  atomic  or  a  hydrogen 
bOBsb.  And  then  no  less  interference  in  the  atmospheric  processes  is  possible* 

Such  a  task  will  be  beyond  the  x>ower  of  man  of  tomorrow* 

In  a  number  of  countries  work  ia  being  conducted  on  the  dispersal  of  clouds « 
and  the  artificial  creation  of  rain.  Under  determined  conditions  this  effect  ia 
completely  reliable,  but  not  always  for  a  long  time.  Id  the  *mecihanism*  of  nature 
the  entire  "design*  is  still  not  clear.  The  maqy  aides  of  ita  operation  require 

the  inclusive  study  in  order  to  have,  the  possibility  of  forecasting  what  it  will 

I 

be  tomorrow,  in  a  month,  in  a  year* 


But  this  is  the  peas  ire  #  "conciliatory*  approach.  It  does  not  in  the  least 
pretend  to  correct  those  •inj\istices*  in  the  distribution  of  heat  between  the  polar 
and  equatorial  areas  of  diy  land*  It  also  does  not  pretend  to  preTent  elei&eDtal 
disasters}  huricahes«  typhoons »  tornadoes  and  floods.  That  is  vhy»  in  studying 
the  essential  ’'isechanism"  of  natural  phenco^nat  it  is  necessary  to  think  also  of 
the  creation  of  a  new  "mechanism*  or  at  least  of  the  development  of  definite  details 
which*  being  "assembled”  in  the  essential  ^mechanism*,  would  give  man  the  possibi¬ 
lity  of  including  the  element  of  regulation  in  the  natural  processes  and  actively 
influence  them. 

Right  now  the  opinion  is  being  expressed  that  it  will  be  easier  to  change  the 
weather  than  to  predict  it.  This  comes  from  the  fact  that  it  is  not  at  all  obli¬ 
gatory*  in  order  to  have  the  energy  of  the  effect  be  equal  to  the  energy  of  the 
process.  Atmospheric  processes,  even  the  very  large-scale  ones*  as  a  rule*  art 
unstable.  A  comparatively  small  effect  can  be  sufficient  in  order  to  direct  the 
development  of  it  in  another  direction.  Picture  a  rocky  block  on  the  peak  of  a 
mountain.  You  cannot  atop  its  motion*  when  it  is  rolling  towards  you*  But,  being 
warned  of  its  danger*  you  can  advance  and  push  it*  ao  it  would  roll  into  an  unin¬ 
habited  region  or  atleast  to  a  steep  incline*  In  this*  the  influence  of  the  falling 
of  the  block  will  not  be  ao  destructive*  One  can  also  bring  about  its  falling  in 
an  interval  of  time  when  it  will  not  be  dangerous.  One  can  reinforce  the  rocky 
block  on  the  peak  of  the  mountain  and  make  its  position  more  stable*  In  exactly 
the  same  way*  znan*  in  time*  will  learn  to  also  control  the  atmospheric  proeeaaea* 

This  control*  of  course^  la  aensjeleaa  without  that  inreatigStion  of  the  role 
which  the  satellites  will  play  in  the  atxady  of  the  natural  processes  and  without 
the  operational  monitoring  with  the  aid  of  artificial  earth  aatelXitea* 

The  energy  neceaaazy  for  a  ten^orazy  effect  on  the  elemental  proeeaaea  can  be 
fantaatically  great.  But  for  partial  effects  and  for  changing  the  climate*  the 
energy  requirements  %fill  be' eolosaal* 
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Vbere  vill  it  be  obtained?  Very  often,  the  authors  of  fictional  books,  in  tel 
ling  of  the.  future  of  the  earth,  write  that  the  time  vill  come  when  man  vill  !!▼# 
in  outer  apace  around  the  earth  under  artificial  thermonuclear  auna.  Indiaputably^ 
.  this  could.be  Texy  effectire  and  could  permit  to  soo^  extent  a  change  in  climate* 

In  light  of  these  suns  one  vill  be  able  to  read  fiction  books  eyen  at  night*  But 
one  should  also  look  at  these  ^projects*  from  an  engineering  point  of  riev*** 

And  then  it  Is  impossible  not  to  arrive  at  the  conclusion  that  artificial  suns 
vill  not  be  vorth  creating.  The  idea  of  their  creation  is  a  simple  imitation  of 
nature,  of  the  natural  light  of  the  system,  and  as  a  source  of  energy  it  is  excep¬ 
tionally  uneconomical.  Only  an  Insignificantly  sz&all  part  of  the  radiant  energy 
of  the  sun  reaches  the  earth,  and  is  used  by  man  even  less* 

With  the  uneconomical  consisnptlon  of  the  energy  of  the  sun,  ve  must  put  up 
vith  the  fact  all  the  more  than  it  la  intended  to  be  practically  an  unlimited  sup¬ 
ply  of  fuel.  In  projects  along  this  line,  accomplished  by  man,  such  plana,  vill 
of  course  be  impossible.  Supplies  of  thermonuclear  fuel  on  the  earth  are  great* 
but  are  far  from  being  unlimited  and  must  therefore  be  utilized  economically*  Ig¬ 
nition  of  the  artificial  suns  is  the  same  as  igniting  a  giant  bonfire  far  from  the 
house  vhlch  ve  vent  to  heat.  It  la  much  simpller  and  better  to  ignite  this  fuel 
in  the  furnaces  of  the  house  or  even  in  "boilers*  and  transfer  beat  from  them  to 
the  various  "rooms*  with  the  aid  of  a  ventilation  system  of  "central  heating*. 

Keep  in  z&ind,  the  requirement  in  these  "boilers*  arises  only  in  the  case  if  the 
"central  heating"  seems  .to  be  insufficient,  that  is,  the  beet  of  the  deep  layers 
'^'of  the  planet  or  for  axy  reason,  its  utilization  will  ba  difficult* 

Of  course,  it  is  now  impossible  to  imagine  how  man  vill  fulfill  the  role  of 

I 

complete  master  of  the  planet  and  nature.  It  is  difficult  to  say  how  abi-  ' 

lity  vill  extend  into  the  control  of  nature  and  to  foresee  even  all  possible  direc¬ 
tions  of  man*8  interference  in  the  nature  of  the  planet* 

As  an  example,  let  us  take  the  posaibillty  of  man*s  intervention  in  the  exis- 
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tasee  of  the  rediation  belts  of  the  earth* 

When  they  were  discorered,  a  doubt  arose  In  aooe  foreign  acientiata  in  the 
poaslbllity  of  the  entxy  of  x&an  into  apace*  There  vaa  diasention  that  »an  vaa  Xoo*^ 
ked  by  theae  belts  to  the  earth#  aa  in  a  trap*  They  then  began  to  conaider  the 
possibility  of  an  entry  into  apace  through  the  polar  areas#  to  which  theae  objec* 
tions  were  x&ade:  explosions  on  the  aun  in  the  period  of  flight  do  not  seem  to  be 
ai^y  less  dangerous  than*  the  radiation  belts*  It  was  later  explained  that  the  higher 
the  energy  of  the  particles  in  the  internal  zone  became#  the  most  dangerous  it  vaa# 
therefore  it  most  be  passed  as  quickly  as  possible* 

The  internal  zone  is  comparatively  stable#  which  means  that  its  exiatance  la 
stipulated  by  the  approximate  equilibrium  state  between  the  arrival  and  cons\n&ption 
of  the  charged  particles*  The  "receipt  of  balance”  Is  still  \mkaown*  Consuzi^tion 
is  stipulated  by  collisions  of  the  charged  particles  with  molecules  of •  gaa  in  the 
upper  layers  of  the  atmosphere*  It  is  completely  possible  that  by  means  of  ejecting 
the  gas  or  dust  particles  in  the  internal  zone#  it  seems  to  be  economically  profi¬ 
table  to  "withdraw  from  circulation"  all  or  almost  all  charged  p>articles  located 
in  this  area  of  the  magnetic  trap*  In  time#  it  will  #  of  course#  be  fulfilled# 
again#  but  the  goal  will  be  attained#  a  space  ship  will  open  a  road  aiznilar  to  that 
which  snow -removers  are  now  clearing  the  accumulated  enow  froou 

It  is  fully  possible  that  at  the  "cosmic  gates  of  the  planet”  there  will  be  a 
special  "travel  sesrvice"#  providing  safety  of  the  movement  of  apace  ships  in  the 
closer  environs  of  the  earth. 

In  the  scale  of  the  solar  system*  The  necessaiy  provision  of  safety  of  apeoe 
flights#  and  the  creation  of  powerful  rocketa  which  will  pezmit  man  to  leave  the 
earth  to  a  distance  of  many  himdrads  of  millions  of  kilaoetera#  will  make  man  the 
master  not  only  of  hia  planet#  but  the  entire  solar  ayotem*  Numerous  automatic 
rocketa  and  ships  with  crews  .will  conduct  investigative  work  in  outer  apace  and 
on  various  planets*  Astroncoy#  which  now  has  already  become  not  only  an  experimen- 
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tal  science*  but  applied  also,  vill  earzy  on  not  only  inTestigatlTe  functions,  but 
also  operational  monitoring  of  the  processes  taking  place  on  the  sun*  in  apace,  and 
on  all  the  planets* 

It  is  necessazy  to  create  Terioiis  obaerratories  and  stations  on  other  planets 
azid  their  satellites.  For  this  we  must  construct  large  rooom  where  man  might  work 
and  liTe  under  the  conditiozis  he  is  xised  to  on  the  earth.  Probably,  these  will  be 
*\uxdergrouDd*  roaom,  which  vill  be  able  to  provide  energy  due  to  those  or  aqy  na¬ 
tural  resources  of  a  given  planet.  These  rooms  vill  have  an  atmosphere,  similar  to 
the  earth's  in  composition,  temperature  and  density,  and  artificial  lighting,  ori* 
ginsting  from  the  usual  emission  of  the  sun  on  the  earth. 

It  is  possible  that  ultimately,  separate  observatories  vill  be  converted  into 
actual  cities,  coimected  between  each  other  by  tunneled  roads.  Why  must  the  first 
forma  of  man's  existence  on  other  planets  be  namely  "underground*?  Because  in  such 
pressurized  rooms  and  tiinnels  it  vill  be  easier  to  provide  the  physical  conditions 
which  zoan  is  used  to.  In  this  manner,  it  is  easier  to  isolate  mazi  from  hannful 
conditions  maintained  by  other  celestial  bodies,  easier  to  provide  what  is  neces¬ 
sary  for  life  and  practical  activity  as  regards  to  raw  material  and  power  zesourees 
which  znist  be,  naturally,  local,  end  not  liqported, 

A  detailed  study  of  the  structure  and  nature  of  celestial  bodies,  a  practical 
experiment  in  the  transfbzmation  of  nature  to  the  earth  can  in  time  permit  tha 
changing  of  the  ziature  of  other  celestial  bodies  to  usual  terrestrial  fozms*  This 
transformation  vill  be.  derived  from  a  large  number  of  partial  factors  s  an  artifi¬ 
cial  change  of  the  atmoaphcra  for  the  piiz^pose  of  approximating  its  coBq;>oeition  to 
that  of  the  earth,  the  creation  of  water  circulation  similar  to  that  of  earth,  pro¬ 
vision  of  a  corresponding  temperature  mode  and,  possibly,  the  creation  of  artlfi- 
ficial  magnetic  fields  for  protecting  the  atmoapbare  from  the  affect  of  coziAiseular 
flows  which  may  be  ejected  by  the  aun* 

Only  after  auch  a  transfozmstlon  has  been  conducted,  will  man  be  abla  to  go  out 
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to  the  Burface  of  another  planet  without  a  .apace  suit*  feel  *at  hocoe**  aiid  not 
*Tiaiting*  in  an  unfamiliar  world*  where  each  step  ia  threatened  with  dan^ra* 

Of  courae*  ail  the  plane ta  will  not  be  able  to  be  conTerted  in  thia  manner. 

On  giant  planets*  where  the  grarity  ia  too  great*  man  cannot*  obviously •  exist  wi* 
thout  special  security  for  a  more  or  less  long  period  of  time*  On  ajnsll  celestial 
bodies*  where  the  gravity  is  not  great*  the  creation  of  an  artificial  atmoephera 
of  large  density  is  a  senseless  affair.  There*  life  of  man  can  be  developed  only 
in  the  depths  of  the  planet.  Entry  on  to  the  surface  .will  be  possible  only  in  a 
space  suit.  Specific  dangers  of  space  (radiation  end  meteorites*  plus*  probably* 
an  increase  in  the  radioactivity  of  the  aoil)  can  man  watch  for  on  the  surface  of 
the  planet. 

The  forms  of  existence  of  man  on  other  celestial  bodies  can  depend  on  the  px^* 
sence  of  organic  life  on  them. 

Just  how  peaceful  will  the  "coexistence*  of  the  local  forma  of  life  the 
visitors  from  earth  be?  Without  an  answer  to  these  questions  it  is  impossible  to 
present  in  details  the  conditions  of  human  existence  on  other  planets. 

The  question  of  whether  or  not  there  are  intelligent  beings  on  other  planets 
of  the  solar  system  which  are  higher  developed  then  man*  hardly  ever  arises  at  tbs 
present  time.  Obviously*  there  ere  none.  It  may  rezy  well  be  that  the  probability 
of  discoverixig  a  "lost  world*  on  the  earth  similar  to  that  which  Consn-Doyle  wrote 
of  *  is  much  greater  than  the  probability  of  detecting  beings  on  other  planets  which 
are  on  the  same  level  or  higher  than  man  in  their  development;  if  they  did  exist* 
then  they  would  find  a  means  of  letting  us  know  about  them. 

Commmication  with  other  worlds.  The  rediaticn  of  the  stars  of  the  Galaxy 
led  astronomers  to  the  concluaion  that  many  of  them  haye  planetaxy  ayatesaa.  One 
of  the  ways*  by  which  the  astronODera  arrived  at  such  a  conclusion  was  an  estima¬ 
tion  cf  the  apeeda  of  stellar  x*otation.  A  regularity  ia  noted  in  the  solar  systems 
the  planets  have  a  mass  equal  to  approximately  one  thcnaaand  total  of  the  maaa  of 
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the  Byatejn*  and  epproxii&ataly  nine  hundred  az^  eight  percent  of  the  total  amount 
of  rotation.  This  £&eena,  if  the  aun  during  its  formation  had  been  formed  in  the 
shape  of  a  solitary  star«  deprived  of  planets «  then  it  vould  be  ten  percent  more 
massive  f  but  would  rotate  fifty  tix&ea  faster* 

As  a  result  of  estimating  the  speeds  of  rotation  of  other  stars*  it  was  explain* 
aed  that  they  ere  divided  into  approxij&ately  two  equal  groupa  •  in  which  the  speeds 
of  stellar  rotation  in  that  or  another  group  differ  by  fifty  tiioea.  This  means 
that  approximately  half  of  all  the  stars  have  plenetaiy  systems.  Of  course*  not 
on  every  planet  do  the  natural  conditions  permit  the  development  of  life* 

How  can  we  determine*  on  which  planets*  namely  on  which  stars  could  life  be 
engendered  and  developed  to  higher*  intelligent  forms?  On  which  stars  that  are 
near  the  sun  can  we  expect  to  find  intelligent  beings?  In  order  to  find  the  ans¬ 
wers  to  these  questions*  a  Polish  astrophysicist*  K.  Kordilevskiy *  formulated  the 
conditions  under  which  one  can  expect  the  existence  of  intelligent  beings.  . 

The  first  of  them  is  Included  in  the  fact  that  the  star  must  heat  the  planets 
with  even  light  for  at  least  two  or  three  million  years  *  a  period  which*  accozding 
to  earth’s  oibit*  is  necessary  for  the  development  of  higher  forms  of  life.  If  the 
flow  of  solar  energy  would  essentially  change  after  that  time*  then  life  would  cease 
its  existence »  and  if  the  earth  would  move  along  an  orbit  with  a  very  great  eccen¬ 
tricity*  then  it  could  hot  originate  in  general. 

The  second  condition  consists  in  the  fact  that  the  central  star  muat  be  ao  hot 
as  to  secure  the  heat  conditions  in  the  planetazy.  zone  which  are  favorable  for  the 
development  of  living  albemi»^^  Stare  that  ere  too  hot  or  too  cold  ere  excluded  from 
consideration.  It  is  true*  this  condition  can  to  a  known  degree  be  considered  rela¬ 
tive. 

.  The  third  condition  requires  that  on  the  surface  of  the  planets  strong  coemic 
or  shortwave  radiation  la  absent.  Conaequently*  the  planets  muat  be  located  far 
fron  new  or  ultra-new  stars*  and  from  sources  of  Intensive  cosiziic  radiation* 


150 


Theae  coDdltioas  sharply  lower  the  quantity  of  stars*  in  which*  probably t  ve 
•could  dlscorer  planetary  system  inhabited  by  intelligent  beings*  Aioox^g  forty -el* 
ght  stars*  located  frcD  the  8\m  at  distances  less  than  sixteen  light  years »  thirty* 
seTen  are  completely  excluded  from  the  cate rgozy  of  stars*  the  planetary  system 
of  which  are  suitable  for  life.  Star  6l*A^  of  Cygmis*  was  also  exclisled  from  con* 
sideretion.  By  means  of  obserrations  for  xnany  years*  an  iuTiaible  planet  was  die* 
covered*  which  was  causing  the  star's  oscillation*  and  the  period  of  its  revolution 
was  computed*  The  reason  for  excluding  this  star  from  consideration  lies  in  tba 
fact  that  ita  luminescence  is  too  small:  only  7%  of  the  sun's  lumineacenee. 

These  are  the  most  promising  three  stars;  Tau  in  the  Cetus  constellation* 
Epsilon  in  Eridanus  and  Epsilon  of  Indus.  It  is  true*  the  radiation  of  Epsilon  of 
Indus  is  equal  to  l(>%  of  the  radiation  of  the  sun*  but  this  is  by  mo  means  hopeless 
for  the  star  to  develops  life* 

The  luminescence  of  Epsilon  of  Eridanus  and  Tau  of  Cetua  reaches  40%  of  the 
sun's  luminescence*  and  the  masa  is  almost  equal  to  the  mass  of  the  sun.  The  spec* 
trum  of  radiation*  -and  consequently*  of  temperature  on  the  surface  of  the  planets 
is  also  similar  to  the  conditions  in  the  solar  system. 

These  two  stars  located  cooparatively  near  us  are  the  probable  points  of  de* 
signating  where  manned  interstellar  ships  will  in  time  go. 

However*  these  conditions  do  not  take  into  account  the  circumstance  that  the 
planets*  the  existance  of  which  are  presumed*  can  have  a  ccmiposition  different  from 
the  earth*  agi^  located  at  other  distances  from  the  central  star*  rather  than  the 
planets  of  the  solar  ayatam*  endt  this  can  reduce  the  probability  of  detecting  life 
on  them* 

Granted*  there  la  an  argument  also  in  the  use  of  expanding  the  conditions  re- 
fered  to.  It  is  difficult  to  think  that  if  the  central  star  fades*  then  intelli¬ 
gent  beings*  on  a  high  degree  of  defvelop&ent  and  poeaeaaing  tbie  aecreta  of  nature* 
would  not  fizsd  m  means  of  artificially  maintaining  phyaical  conditiozxa  auitable 
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for  life.  If  ve  continue  thia  thought*  ve  ought  to  meek  the  i&oat  intelligent  being* 
precisely  on  these  fading  stars. 

At  the  present  time*  man  is  deprived  of  the  possibility  of  reachlzig  other  stars. 
And  what  is  more*  zosx^  consider  this  possibility  problematic  in  general*  Does  this 
mean  that  the  question  of  where  intelligent  beings  dan  live  is  idle? 

Not  Recently*  the  possibility  is  considered  even  more  realistic  of  establia* 
hing  radio  Sontact  with  intelligent  beings  of  other  worlds,  with  man's  intellectual 
brothers.  In  September  1939*  British  journal  •Nature*,  there  appeared  an 

article  by  F.  Morrison  and  D.  Coccox^y.  In  it*  it  was  mentioned  that  this  possibility 
is  not  only  real*  but  is  technically  .founded. 

First  of  all*  if  one  assumes*  that  the  transmitter*  the  emission  of  which  is 
xxsed*  has  a  power  on  the  order  of  e  thousand  or  ten  thousand  kilowatts*  otherwise 
saying,  such  power,  which  the  transmitters  on  our  ilanet  can  now  hare*  then  the  sen* 
vity  of  contexqporary  large  radio-telescopes*  equipped  with  molecular  aixplifiers* 
will  permit  us  to  receive  radio  signals*  arriving  from  a  distance  up  to  23  light 
years.  And  this  is  not  the  limit.  With  the  introduction  of  new  radio-telescopes 
the  radius  of  possible  reception  grows  to  a  hundred  light  years  and  more.  As  we 
see*  this  is  significantly  greater  than  the  distance  to  the  hypothetically  inhabi¬ 
ted  planetary  systems  of  Tau  Cetus  and  Epsilon  Eridanus. 

Secondly*  the  bax^  of  radio  frequencies*  which  can  be  used  for  such  radio  com¬ 
munication.  must  be  quite  clearly  determined.  If  we  exclude  the  frequencies  which 
can  be  absoit)ed  by  the  atmospheres  of  the  planets  and  exposed  to  redio^Miee  which 
may  be  caused  by  the  emission  of  the  Sun  and  stars.*  the  possible  band  will  ixanedie^ 
tly  cease  up  to  the  13**130  cm  wavelengths.  Radio  waves  21  cm  long  are  considered 
to  be  the  most  probable  for  •  inters tellco**  communications*  This  is  explained  by  tbs 
fact  that  waves  of  such  a  length  are  emitted  by  atoms  of  neutral  hydrogen.  Astro¬ 
physicists  are  working  further  on  this  wave*  studying  the  structure  of  our  galaxy 
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and  tba  moreMat  of  other  planets*  It  la  precisely  on  this  waTe»  undoubtedly •  that 
intelligent  beings  are  attempting  to  establish  cospBuni  oat  ions  with  their  galactic 
neighbors. 

Radio  signals  directed  from  planets  located  near  the  central  plane  of  the  ga¬ 
laxy  will  be  strongly  Tailed  by  natural  amiaaiona*  There  precisely  ia  conoentrated 
the  largest  part  of  interstellar  gas.  This  excludes  Ipsilon  Indus  from  the  list  of 
possible  objects  with  which  radio  connuni cations  can  be  established. 


A  modern  radio  telescope.  Up  until  recent  times •  radio  telescopes  were  only  a  means 
of  studying  other  celestial  bodies  and  remote  gelaxiea  on  the  basis  of  their  radio 
emissions.  After  the  launching  of  astallitss  and  rocksts  they  also  bsgsn  to  be  used 
for  obserretione  of  them.  Thus*  with  the  aid  of  the  largest  radio  telescope  in  the 
world,  depicted  in  the  picture*  in  the  Jodrell-Bank  Obaarratory  (antenna  diameter 
60  m)  the  tracking  of  the  second  doriat  apace  rocket  was  conducted  and  its  fall  on 
the  moon  was  oonfiiiDad*  With  the  help  of  this  radio  taleacopa  the  Amerioen  apace 
rocket  "Pioneer-V*  wee  tracked  (up  to  a  dtatanca  from  the  earth  of  37  million  km). 

Now  radio  taleacopaa  are  beginning  to  be  used  for  ayatanatic  registration  of 
redlo  amiaaiona  arrlTing  at  the  earth  from  certain  stars,  for  the  purpose  of  picking 
up  signals  in  these  radio  amiaeiona  from  intelligent  beings  which  can  Inhabit  their 
plenatary  ayatama. 


The  oonaidarationa  brought  up  are  the  baaia  for  recognizing  not  only  the  main 
possibility,  but  also  the  reality  of  aatabliahing  such  ocmnuni  oat  ions.  Already  at 
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the  present  tiioe*  we  hare  started  registration  of  radio  emission  of  21  cm  vaTe^len* 
gthi»  arrlTing  from  Tau  Cetus  and  from  Epeilon  £ridanua»  axvi  have  started  to  attempt 
to  separate  the  intelligent  information  from  the  radio  emission  being  reeeiTed* 

This  effort  was  started  at  night  on  6  April  19^  in  the  preaenee  of  the  repreaenta* 
tivea  of  the  Soviet  Union»  Sweden  and  Canada  with  the  twenty*ei^  meter  parabolic 
antenna  of  the  Aioerican  obaervatozy,  Green*Bank* 

In  the  consideration  of  the  problems  of  establishing  radio  contact  eurioaltiea 
were  dispensed  with*  Some  foreign  scientists  considered  it  necessary*  for  example* 
only  to  register  radio  signals,  but  in  no  ease  to  convey  the  same  signals,  so  ss  not 
to  cause  a  destructive  invasion  of  colonists  from  other  stellar  syatema  whose  level 
of  development  of  science  and  technology  might  be  higher  than  ours*  Of  course,  thia 
is  not  a  founded  danger* 

Establishment  of  two-way  comnunicationa  with  other  worlds  will  mean  that  the 
people  of  the  earth  are  included  in  the  "great  ring  of  intellect"  which  must  exist 
on  the  basis  of  completely  logical  proposals  of  some  visionaries,  in  particular  !• 
Yefremov,  between  the  developed  civilizations , of  o\xr  galaxy.  The  exchange  of  expe¬ 
riences  and  knowledge  in  this  "cooperation  of  worlds"  will  create  exclusive  poasi- 
bilities  for  further  development  of  each  of  these  civil izst ions,  for  their  ccmpliehee 
of  the  forces  of  nature  and  the  utilisation  of  its  riches  for  the  good  of  the  livii^. 

It  may  vezy  sell  be  that  the  solution  of  the  important  problems  now  facing  man-^ 
kind  will  occur  not  as  the  resxilt  of  tedious  activity  on  the  earth,  woric  connected 
with  mistakes  ax^  e^ensea,  but  aa  a  result  of  familiarization  with  the  knowledge 
stored  in  the  "libraries"  of  other  worlds* 

Of  course,  this  is  a  dream.  It  does  not  mean  at  all  that  %«§  must  turn  from 
work  and  wait  for  that  moment  when  ws  will  be  able  to  obtain  the  knowledge  completely 
"gratia".  The  expensive  approach  ia  foreign  to  Soviet  mah.  In  the  Infinite  variety 
of  scientific  ways  many  of  the  solutions  can  seem  to  be  more  original  or  more  affeo* 
tivs  and  are  the  investment  which  mankiad  will  pagr  tha;  gaaaral  affair*  just  aa 
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soon  60  it  Ia  Included  in  eODx&unication  between  ciTllizetions  of  the  galaxy* 

Has  the  earth  been  Tialted  by.  atrengera  from  other  worldat 

The  achieT^emehta  of  .  fooketxy •  the  multiplicity  of  populated  worlda.  in  which 
practically  no  onei  now  doubta»  creat^  the  known  credulity  in  reapect  to  the  poeai- 
bility  of  interstellar  flights.  Several  authors  utilized  this  credulity.  They  did 
not  consider  with  probability  the  realization  of  such  flights »  escaped  the  critical 
approach  to  the  facta »  on  which  hypotheses  can  be  constructed  concerning  a  visit  of 
the  earth  in  distent  times  or  even  now  by  strangers  from  other  planets  or  even  from 
other  stars.  These  people  obstinately  sought  a  confirmation  to  such  an  hypothesis* 
in  legends,  among  them  biblical  ones,  in  unverified  or  simply  unexplained  facte  and 
even  in  fraudulent  fabrlcationa. 

This  la  the  "evidence*.  Both  the  description  of  "obsei^vationa  of  flying  saucers" 
borrowed  from  foreign  "literature",  and  giant  plates  in  the  Lebanese  Desert  which 
supposedly  could  not  have  been  made  by  ax^yone  besides  astronauts,  and  biblical  la** 
gends. 

If  we  stick  to  this  point  of  view,  then  it  is  easy  to  confirm  that  both  the 
Koshka  and  Ayu-^ag  Mo\int8ins  in  the  Crimean  were  cut  by  visitors  from  other  worlds. 
Tales  about  flying  carpets  etc .  were  supposedly  composed  by  those  who  saw  cosmic 
travelers,  and  any  unexplained  phencinenom  is  also  only  connected  with  this.  One 
can  further  confirm  that  the  very  exietance  of  life  on  the  earth  end  the  development 
of  culture  is  the  result  of  such  a  visit,  and  sozi^vhere  the  difference  between  the 
religious  representations  and  such  "scientific  hypotheses"  will  disappear. 

Therefore,  we  must  be  very  careful  in  studying  the  possible  solar  ayatem  visits 
in  ancient  times  by  strangers  from  other  vorldn. 

In  any  esse,  there  is  now  no  irrefutable  proof  that  this  took  place  at  sometime. 
In  the  best  case,  there  can  be  natural  phenomena  or  facta  which  cannot  be  explained 
at  this  tins* 

The  eternity  of  life.  The  earth,  as  well  aa  the  whole!  solar  ayatam,  originated 
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approxlAcitely  flTe  million  years  ago.  Certain  experimental  data,  in  particular  the 
displacement  of  spectral  lines  in  the  emiasiona  of  other  galaxies,  indicate  that 
the  separate  galaxies  of  the  UniTcree  start  ■running"  in  Tarious  direction  with  a 
speed  greater  than  the  more  distent  of  these  galaxies.  This  provides  a  baaia  to 
^assus;^  that  the  part  of  the  Universe  we  know  originated  possibly  as  a  result  of  a 
giant  explosion  and,  consequently*  aged.  Everything  that  has  a  beginning  also  haa 
an  ending,  but  not  in  the  form  of  interference  of  external  supernatural  forces,  and 
in  the  form  of  a  specific  change  in  phases  of  the  development  of  material  in  the  in¬ 
finite  cycle  of  this  developme^nt*  Man  does  not  know  the  ulterior  mode  of  the  gene* 
ral  development  of  the  solar  system,  the  development  of  the  universe.  Since  it  would 
not  be  offensive  for  raan,  one  should  note  than  sooner  or  later  the  sun  will  change 
its  emission  so  much  than  its  energy  will  not  be  sufficient  for  maintaining  life  on 
the  earth.  Of  course,  ii^nkind  of  the  future  will  have  many  possibilities  to  arti¬ 
ficially  prolong  for  colossal  x)eriod8  the  existence  of  his  world  by  means  of  regular 
conversion  of  the  planets  or  even  the  entire  solar  system.  Therefore,  the  cesaasion 
of  life  in  the  system  bears  a  principally  faster  .possible  than  realistic  character. 

Life  has  already  repeatedly  refuted  the  mystical  predictions  of  individual 
■prophets"  concerning  the  near  end  of  mankind  as  a  result  of  ovezpopuletion,  therxoal 
death,  degeneration  or  the  "suicide  of  mankind"* 

The  growing  productive  possibilities  of  man  and  the  colossal  reserves  of  obtai¬ 
ning  products  for  nutrition  disproved  the  Malthxisian  Theozy. 

The  second  law  of  therx&odynamics*  stating  that  heat  exchange  is  possible  only 
from  more  heated  bodies  to  colder  CRnee*  was  interpreted  by  certain^foreign  seientiats 
as  the  "thermodynamic  proff  of  the  existence  of  God*.  It  was  considered  that  sooner 
or  later  the  temperatures  of  all  .bodies  will  be  equal  and  a  state  of  equilibrium 
will  occur,  designated  as  "thermal  death*.  Mazy  proposed  that  "thermal  death"  will 
occur  earlier  for  mankind,  when  the  aoureea  of  petroleum  and  coal  aro  depleted* 
Calc\ilations  icdicated  that  this  period  will  be  eemputed  in  tens  of  years*  Time 
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expired  asd  the  presence  of  the  fuel  reserres  vere  not  only  the  same  but  even  were 
Increased :  new  deposits  were  discovered.  Moreover,  monkind  received  practically 
unlimited  supplies  of  nuclear  ener^«  The  perspective  of  using  the  internal  heat 
of  the  earth  and  more  complete  utilization  of  solar  energy  is  becooixig  real.  The 
"thermal  death*  was  pushed  aside  to  an  undetermined,  very  far  distance. 

But  will  this  be#  however?  For  the  present*  man  does  not  have  conclxiaive  proof 
of  the  existence  of  the  processes  compensating  the  observable  constant  disaipation 
of  energy,  but,  undoubtedly,  it  oust  be.  Matter  is  continuously  being  developed 
according  to  its  internal  laws.  The  universe  is  not  a  time  znechanism  which  is  wound 
up  by  someone’s  hand  from  time  to  time. 

A  detailed  development  of  the  theory  of  relativity  and  further  study  of  micro* 
and  mega-worlds,  undoubtedly,  will  provide  the  infoxmation  concerning  the  links  which  ‘ 
the  cyclic  chain  of  energetic  transformations  of  matter  is  fastened  with. 

In  spite  of  the  known  limitedness  of  the  possibilities  of  the  exiatanee  of  life 
in  time  and  space,  life  is  eternal,  due  to  the  eternal  existence  of  matter. 

CCWCLUSICN 


.  The  conclusion  concerning  the  eternity  of  the  existence  of  life  denotes  the 


unlimited  possibilities  for  the  development  of  human  society,  ita  culture,  acienca 


and  dominance  over  the  forces  of  nature. 


But  this  conclusion  does  not  at  all  denote  that  it  can  rest  on  ita  laurels. 


Life  teaches  that  evexyting  new,  appearing  as  a  result  of  regular  development*  does 
not  influence  the  arena  of  hiatoxy  without  lIRe  furious  resistance  of  .Chsoleseent 


forms  of  social  developtoent. 

In  a  Declaration  of  the  Soviet  Government  dated  3^  August  19^1#  it  says  that 
"the  Soviet  Government  could  not  fulfill  its  sscred  duty  to  the  peoples  of  its  eoun- 
try,  to  the  peoples  of  socialist  countries,  and  to  all  nations  st^^^^^  towards  s 
peaceful  life,  if  it  is  faced  with  threats  and  military  arranges^^a  embraced  by 
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the  USA  and  some  other  NATO  coimtrieSf  it  could  oot  utilise  the  possibilities  it 
has  for  the  deyelopnent  of  the  most  effectlTe  types  of  veapons  capable  of  cooling 

the  hot  heads  in  ceirtaiD  capitola  held  by  NATO. 

In  the  Soriet  Union  projects  were  dereloped  for  the  creation  of  a  aeries  of 
high  power  nuclear  bocibs  (20-30 “50  and  lOO  million  tons  of  trotyl),  and  powerful 
rockets  similar  to  the  ones  in  which  Major  Yu.  A.  Gagarin  and  Itejor  C.  S.  Titor  ziade 
their  unprecedented  space  flights  around  the  earth,  capable  of  lifting  and  delivering 
such  nuclear  bocobs  to  any  point  of  the  globe  where  an  attack  might  be  made  on  the 
Soviet  Union  or  other  socialist  countries.  It  would  be  Inexcusable  thoughtlessness 
not  to  make  the  corresponding  conclusions  from  the  circximstances  which  occured  in 
view  of  the  egress ive  politics  of  the  NATO  military  block,  and  not  to  provide  for 
the  reinforcement  of  the  safety  and  power  of  the  Soviet  State,  the  great  socialist 
camp,  and  all  peace-loving  nations* 

•  ••In  order  to  ward  off  the  egreasor'a  desire  for  criminal  play  with  fire,  it 
is  neceasazy  so  that  he  will  know  and  see  that  in  the  world  there  is  a  force  armed 
and  ready  with  universal  weapons  to  repel  any  inclination  towards  the  lodependence 
and  safety  of  peace-loving  nations,  and  that  relaliatozy  veapons  will  overtake  the 
egressor  in  his  own  den. 

•  ••Let  everyone,  to  whom  the  presexnration  of  peace  is  dear,  know  that  they  can 
bravely  x>ely  on  the  Soviet  Union  and  on  the  titanic  forces  it  can  undertake  to  bring 
the  leaders  of  the  military  psychosis  to  reason  and  to  stop  the  accelerating  couraa 
to  a  new  war. 

Invariably,  guided  by  Lenin's  principles  of  peaceful  coexistanee,  the  Soviet 
Union  threatezis  no  one  and  furthermore,  does  not  intend  to  attack  anyone.  The  So¬ 
viet  Government  triumphantly  declares  that  the  Armed  Forces  of  the  USSR  will  never 
be  the  first  to  have  recourse  to  use  their  weapons  I.  ^ 

If  the  imperial ista  provoke  a  war,  then  it  will  be  the  last  war  for  them.  The 

1  t  ‘ 

nations  will  rise  and  destroy  the  capitalist  order  which  breeds'  isperialiatic  wars* 


r 


Such  %«rs  Id  our  era  can  lead  if  not  to  the  threat  to  the  Tery  exiatance  of  iDankind« 
then*  at  leaat,  to  an  aaaential  deterioration  of^tbe  riaing  proceaaea  of  development# 
to  the  senseless  deaths  of  max^  millioz&s  of  papple  and  to  the  destruction  of  material 
Taluea . 

K£iakind*s  entry  into  apace  has  a  special  significance*  The  colossal  armament 
race*  being  developed  by  the  American  imperialists  and  embracing  the  planet#  over- 
whelms  outer  apace* 

The  danger  of  the  militarizstion  of  space  by  XJSA  imperieliata  ia  great*  It  is 
aggravated  by  the  feet  that  the  smallest  defect  in  armament#  an  error  of  the  operator 
in  the  announcement  service  can  lead  to  the  wear  and  tear  of  the  starting  mechanism 
of  a  new  war.  Lat  us  imagine  the  moment  that  a  natural  catastrophe  happened#  simi* 
lar  to  the  explosion  of  the  Tunguss  Meteorite*  There  is  now  no  clear  representation 
of  its  causes  and  for  more  than  half  a  centiuy  after  this,  incident*  How  can  a  clear 
representation  be  coonposed  concerning  the  causes  of  a  second  such  event#  if  it  occurs 
during  those  several  seconds  which  the  people  will  have  at  their  disposal#  in  order 
to  receive  the  decision  to  deliver  an  "open*  attach? 

The  exclusion  of  wars  frcoi  world  life  la  an  urgent  neoeasity  because  modem 
technical  means  are  capable  not  only  of  causing  the  most  severe  destruction  in  case 
of  war#  but  in  the  intelligence  of  their  use  they  can  give  man  exclusive  poesibili* 
ties  for  raising  bis  welfare  and  expanding  hia  production#  . 

In  investigations  and  exploitations  of  natural  riches  is  the  real  and  aolitazy 
possibility  of  the  blossoming  of  economics#  and  rockets  and  apace  ships  can  and  muat 
play  aa  honored  role  is  this  affair*  _ _ _ 

The  possible  pempectives  of  scientific  and  economic  utilization  of  aetellitea 
were  noted  above.  Seme  of  them  promiae  a  definite  economic  gain*  Others  do  not  ^ 
offer  possibilities  of  seeing  a  gain  iixsDediately#  but  present  much  interest  from  * 
an  investigative  point  of  view* 

One  should  note  that  the  perspectivity  of  planetary  Isvestlgetions  and  the  study 
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of  the  etznospht^rlc  processes  with  the  aid  of  satellites  is  also  achnovledged  by  fo* 
reign  scientists*  But  the  specific  purpose  of  the  iOTestigetlons  in  the  eapitalis** 
tic  countries  differs  from  ours* 

Characteristic  In  this  respect  are  the  com&entaries  of  an  Aioerican  scientist  • 

£.  Teller  (one  of  the  creators  of  the  Aioerican  hydrogen  bomb)  on  the  launching  by 
the  Soviet  Union  of  the  first  artificial  satellite  in  the  world.  Regarding  the  high 
development  of  Soviet  science,  he  remarlccd  that  if  the  Russians  learn  to  control 
the  atmospheric  processes  before  the  Americans,  then  it  will  permit  them  to  conquest 
the  USA  without  war.  And  here  is  another  characteristic  of  the  actuality  of  learning 
the  mechanism  of  the  atmospheric  processes.  The  American  scientist,  R*  Oppenheimer, 
(a  specialist  in  atomic  nuclear  physics,  end  director  of  the  American  project  for 
the  creation  of  the  atomic  bomb)  greeted  a  symposiim  in  1935  the  USA,  devoted 
to  the  problem  of  utilizing  computer  engineering  for  the  study  of  the  dynamics  of 
the  climatic  processes.  Opj)enheimer  compares  the  symposium  with  a  meeting  In  Loa 
Alamos  during  the  war,  at  which  the  project  for  creating  the  atom  bemb  was  discussed, 
but  remarks  that  at  this  time  the  problem  is  Immeasurably  more  complicated. 

Soviet  scientists,  in  differing  from  many  Americans,  avoid  the  striving  to  de¬ 
vise  some  equivalent  of  nuclear  weapons  from  geophysics.  For  Soviet  scientists  geo¬ 
physics,  end  also  astrophysics  is  shove  all  the  possibility  of  the  ulterior  rapid 
development  of  productive  forces,  and  the  further  raising  of  the  welfare  of  the  no¬ 
tion  constructed  by  commy)!  sm. 

Does  this  mean  that  only  those  fields  of  science  must  be  developed  which  offer 
an  obvious  end  rapid  economic  effect?  Of  eouraa  xkot. 


Economic  utilization  follows  a  detailed  comprehension  ^^,thst  or  any  diacovezy, 
any  result  obtained  in  the  procesfif  of  long  scientific  reseajcch.^  And  veiy  often  it 
is  impossible  to  foresee  all  possible  consequences  of  any  newly  discovered  pbenome- 
nom.  It  is  known  that  a  German  scientist,  Q*  Hertz,  who  discovered  radio  wavea. 


proposed  that  they  will  not  have  ax^  practical  aignifica|^,  ’^few  yeera  were  needed 
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BO  that  the  %rorkB  of  the  f^slen  scientiat*  A.  S.  Popov,  indicated  that  the  utili* 
zatloD  of  radio  vaves  will  find  wide  application,  and  right  now  it  ia  impoaaihle  to 
iso^ine  our  acience  az^  engineering  without  radio  apparatua,  and  the  world  without 
radio  comzunicationa  and  telewision. 

Another  example  should  be  indicated.  A  British  scientist,  Raz^^rford,  who  split 
an  atomic  nucleus,  also  proposed  that  this  achievement  will  have  only  a  theoretical 
significance*  This  proposal  also  turned  out  to  be  erroneous*  .  The  energy  of  an  atomic 
nucleus  was  soon  utilized  for  the  creation  of  a  destructive  weapon,  and  now  it  Is 
being  widely  applied  in  the  national  econoisy.  The  atomic  icebreaker  *lenin*  breaks 
polar  ice.  and  for  a  long  time  already  atomic  electrostations  have  been  providing 
current*  Many  similar  examples  can  be  given* 

It  is  doubtless  that  those  planetazy'  investigations  which  will  be  made  with 
automatic  rockets,  satellites  and  man  hixnself,  leaving  the  limits  of  the  earth  and 
even  reaching  other  planets,  will  create  practical  possibilities  which  are  now  dif«* 
ficult  to  foresee*  Obviously,  the  epecific  trends  of  the  various  directions  of  in- 
veatigetion,  already  known  now  and  possible  in  the  future,  consist  in  the  powerful 
flow  of  knowledge  by  Soviet  man  of  the  imiverae ,  which  will  be  widely  used  in  prac- 
tiesr  activity* 

Overcoming  the  force  of  gravity  of  the  planet  is  a  large  victory  of  the  hvmbn 
intellect*  It  ia  a  pledge  of  the  affirmation  of  the  power  of  man  over  the  forces 
of  nature* 

The  age  of  interplanetary  vqyages  has  started*  I'^n  is  penetrating  apace*  The 
task  of  the  aciezitiatB  ia  to  provide  the  astronauts  with  data  concerning  what  takas 
place  in  space  In  order  to  accurately,  guide  the  ships  flying  in  the  depths  of  the 

Universe* 

The  future  of  Soviet  man  is  beautiful.  In  it,  the  knowledge  of  nature  is  or¬ 
ganically  being  interwoven,  with  the  mastery  of  space,  the  development  of  economics 
and  the  building  of  conanuniat  society* 
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